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HEARING CHARTER

SUBCOMMITTEE ON INVESTIGATIONS AND OVERSIGHT
COMMITTEE ON SCIENCE AND TECHNOLOGY
U.S. HOUSE OF REPRESENTATIVES

The National Security Implications
of Climate Change

THURSDAY, SEPTEMBER 27, 2007
10:00 A.M.—12:00 P.M.
2318 RAYBURN HOUSE OFFICE BUILDING

Purpose:

The purpose of this hearing is to examine current thinking on the nature and
magnitude of the threats that global warming may present to national security, and
to explore the ways in which climate-related security threats can be predicted, fore-
stalled, mitigated, or remedied.

Among the many direct consequences of warming temperatures may number:
flooding, drought, soil and coastal erosion, melting of glaciers and sea ice, and
change in the range of disease vectors. Such phenomena can lead to water short-
ages, diminution of food supplies from both agriculture and the oceans, the spread
of disease to new areas and the emergence of new diseases, increased risk of fire,
and decreased production of electrical power. Through famine, epidemic, and com-
petition of resources, these can contribute to the breakdown of civil order—and,
where governments are already stressed, disintegration of the state—as well as
rampant human misery, mass migration, the rise of extremist ideologies, and armed
conflict. This hearing will look at the current state of research into these possibili-
ties, as well as the strategic thinking that is being developed in hopes of antici-
pating and coping with such threats.

In so doing, the hearing should help the Committee in identifying new areas of
research, or new emphases in existing areas, that have begun emerging with the
recently burgeoning of attention to the links between climate change and national
security.

Background:

The Committee on Science and Technology has long been a leader in bringing the
importance of climate change to the attention of the Nation and in advocating meas-
ures to deal with this critical problem. It played a crucial role in the creation of the
U.S. Global Change Research Program in 1990 and, just this June, reported out a
measure, H.R. 906, amending that original act. This legislation would require the
President to present to Congress a quadrennial assessment that analyzes, among
other things, “the vulnerability of different geographic regions of the world to global
change, including analyses of the implications of global change for international as-
sistance, population displacement, and national security.”

In addition, both Houses of Congress are now considering legislation that would
put Federal intelligence experts to work studying the connection between climate
change and national security. Both H.R. 2082 and S. 1538 would direct the Director
of National Intelligence to submit to Congress, within 270 days of enactment, “a Na-
tional Intelligence Estimate (NIE) on the anticipated geopolitical effects of global cli-
mate change and the implications of such effects on the national security of the
United States.” The provision was inserted into the Senate version of the bill via
an amendment offered by three Democrats and three Republicans.

Even with the legislation pending, the National Intelligence Council (NIC) has
begun working with the U.S. Global Change Research Program and the Joint Global
Research Institute, a collaborative effort of Battelle Memorial Institute and the Uni-
versity of Maryland, on a study of the sort the bills describe. Whether the study
will be published as an NIE or a National Intelligence Assessment is to be deter-
mined closer to publication, which is expected in early 2008.

This legislation parallels the rise in prominence in policy circles of the issue of
global climate change’s potential impacts on U.S. national security. Early this year
the Global Business Network, a private consultant, issued a report titled Impacts
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of Climate Change: A System Vulnerability Approach to Consider the Potential Im-
pacts to 2050 of a Mid-Upper Greenhouse Gas Emissions Scenario.

A report to be considered at this hearing appeared shortly thereafter: The CNA
Corporation, which incorporates the Center for Naval Analyses, produced National
Security and the Threat of Climate Change. The Subcommittee will receive testi-
mony on this report presented by a former U.S. Army Chief of Staff, General Gordon
Sullivan, USA (Ret.), who chaired the Military Advisory Board that CNA formed in
conjunction with this project. At about the same time, the Strategic Studies Insti-
tute of the Army War College and the Triangle Institute for Security Studies jointly
held a colloquium on “Global Climate Change: National Security Implications” two
of whose speakers, Dr. Butts and Prof. Andrew Price-Jones of Colorado College, will
also be among the witnesses at this hearing.

Awaiting publication within the next year is a report, to be titled “The Foreign
Policy and National Security Implications of Global Climate Change,” based on a
year-long review by the Center for Strategic and International Studies. Two men in-
volved with its production will testify at this hearing: Mr. James Woolsey, the
former Director of Central Intelligence, who wrote one of the three climate change
scenarios that make up the report; and Dr. Alexander Lennon, who is serving as
Co-Director of the report for CSIS.

Witnesses:
Panel One

General Gordon R. Sullivan, USA (Ret.), is the former Chief of Staff of the U.S.
Army and is serving as the Chairman of the Military Advisory Board that The CNA
Corporation formed in conjunction with its report National Security and the Threat
of Climate Change.

Mr. James Woolsey, a former Director of Central Intelligence and currently Vice
President of Booz Allen Hamilton, is the author of a chapter of the forthcoming Cen-
ter for Strategic and International Studies report “The Foreign Policy and National
Security Implications of Global Climate Change.”

Panel Two

Dr. Kent Hughes Butts is the Director of National Security Issues at the U.S.
Army War College’s Center for Strategic Leadership.

Dr. Alexander Lennon is a Research Fellow in the International Security Program
at the Center for Strategic and International Studies and co-director of the forth-
coming CSIS report “The Foreign Policy and National Security Implications of Glob-
al Climate Change.”

Dr. Andrew Price-Smith is Assistant Professor of Political Science at Colorado
College, Director of the Project on Health and Global Affairs, and author of the book
The Health of Nations: Infectious Disease, Environmental Change, and Their Effects
on National Security and Development.
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Chairman MILLER. Good morning. This hearing will come to
order. Today’s hearing is entitled The National Security Implica-
tions of Climate Change.

The seeds of the Second World War and the Holocaust were sown
in the world-wide depression of the 1930s. European democracies
fell and were replaced with authoritarian regimes with repugnant
ideologies.

Last year the British Government issued a report that concluded
that environmental devastation from global warming could result
in a five to 20 percent decrease in the world’s economic production,
which would be comparable to the Great Depression or the World
Wars.

The report concluded that global warming could result in hunger
from diminished agricultural production and fisheries, water short-
ages, epidemics, and coastal flooding that could displace as many
as 200 million people. Other experts argued that the report’s con-
clusions were overstated and alarmist. But what if the report was
right?

Are we ready for the world we could face if the report’s conclu-
sions prove correct? Will environmental and economic devastation
result in failed states, authoritarian regimes, the spread of extre-
mism and terror, and warfare over scarce resources?

Our national security professionals don’t like surprises. They
make it their business to anticipate events and plan for different
contingencies, however unlikely. In the ’40s and the ’50s we were
frequently surprised when governments we thought were stable fell
to coups or revolutions. Our intelligence community developed mod-
els to predict which societies were unstable or might become unsta-
ble. And contingency planning is second nature to our military.
Few adversaries are polite enough to tell us in advance what their
military plans are.

Have we considered which societies may become unraveled as a
result of environmental and economic devastation, whether or not
we are certain that those results will materialize? The possibility
of a world transformed by climate change is not a science fiction
myth of a post-apocalyptic society. It is not a road warrior movie.
It is happening now.

There is another Holocaust now in Darfur. The barbaric Bashir
regime certainly is responsible for the genocide in Darfur, but the
U.N. General Secretary Ban Ki-Moon recently called the Darfur
conflict an “ecological crisis” that had arisen “at least in part from
climate change.”

Arab tribes and African tribes lived together more or less in har-
mony for centuries, maybe millennia, but precipitation in what was
already an arid region has declined by 40 percent in the last two
decades, as the Sahara moves south into what had been Sub-Saha-
ran Africa. There is no longer enough water both for Arab herders
and for African farmers. The fighting in the Sudan has resulted in
400,000 to 450,000 deaths, 2.5 million people are living in refugee
camps, and four million people in Darfur, about half the region’s
population, depend on food assistance to survive.

How many struggling governments in developing nations will col-
lapse from the economic consequences of global warming? Will
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those ungoverned regions become, to use General Anthony Zinni’s
phrase, petri dishes for extremism and terrorism?

The consequences of global warming affect the work of many
Committees of this Congress. They have certainly been the subject
of other hearings by the Science and Technology Committee. The
national security implications of global warming certainly may
guide the work of this committee. What research should we be
doing that we are not doing already? What research should we
move up in priority because of national security concerns?

Can we be better prepared to protect our national security inter-
ests by conducting research that will predict what consequences
can come from global warming and where? Can we be better pre-
pared by conducting research into how to mitigate the con-
sequences of global warming because the consequences are so dire,
whether or not we are certain they will happen?

To give just one example of the decisions this committee faces,
this committee fought for years the decision to eliminate sensors
designed to collect climate-related data from the NPOESS satellite,
the National Polar Orbiting Operational Environmental Satellite
System. The Department of Defense decided to eliminate the sen-
sors to save money in what was already an embarrassingly large
cost overrun. Is the elimination of those sensors shortsighted just
on ‘5({1% basis of national security concerns and our national security
needs?

Each of our witnesses today will have five minutes to answer
those questions. If you do not need the entire five minutes, of
course, you may waive your time.

Alll{d now I will recognize Mr. Sensenbrenner for his opening re-
marks.

[The prepared statement of Chairman Miller follows:]

PREPARED STATEMENT OF CHAIRMAN BRAD MILLER

The seeds of the Second World War and the Holocaust were sown in the world-
wide depression of the 1930s. European democracies fell and were replaced with au-
thoritarian regimes with repugnant ideologies. Last year the British Government
issued a report that concluded that environmental devastation from global warming
could result in a five to 20 percent decrease in the world’s economic production,
which would be comparable to the Great Depression or the World Wars. The report
concluded that global warming could result in hunger from diminished agricultural
production and fisheries, water shortages, epidemics, and coastal flooding that could
displace as many as 200 million people.

Other experts argued that the report’s conclusions were overstated and alarmist.
But what if the report was right? Are we ready for the world we would face if the
report’s conclusions prove correct? Will environmental and economic devastation re-
sult in failed states, authoritarian regimes, the spread of extremism and terror, and
warfare over scarce resources? Our national security professionals don’t like sur-
prises. They make it their business to anticipate events, however unlikely, and to
plan for different contingencies.

In the forties and the fifties, we were frequently surprised when governments we
thought were stable fell to coups or revolutions. Our intelligence community devel-
oped models to predict which societies were unstable, or might become unstable.
And contingency planning is second nature to our military. Few adversaries are po-
lite enough to notify us of their military plans.

Have we considered which societies may come unraveled as a result of environ-
mental and economic devastation, whether or not we are certain that those results
will materialize? The possibility of a world transformed by climate change is not a
science fiction image of a post-apocalyptic society, it is not a road warrior movie,
it is happening now.

There is another holocaust now in Darfur. The barbaric Bashir regime certainly
is responsible for the genocide in Darfur, but U.N. Secretary General Ban Ki-Moon
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recently called the Darfur conflict an “ecological crisis” that had arisen “at least in
part from climate change.” Arab tribes and African tribes had lived together more
or less in harmony for centuries, perhaps millennia. But precipitation in what was
already an arid region has declined by 40 percent in the last two decades as the
Sahara moves south. There is no longer enough water for Arab herders and for Afri-
can farmers. The fighting in the Sudan has resulted in 400 to 450 thousand deaths,
2.5 million are living in refugee camps, and 4 million people in Darfur—roughly half
the region’s population—now depend on food assistance. How many struggling gov-
ernments in developing nations will collapse from the economic consequences of
global warming? Will those ungoverned regions become, to use General Anthony
Zinni’s phrase, petri dishes for extremism and terrorism?

The consequences of global warming affect the work of many Committees of this
Congress, and have been the subject of other hearings by the Science and Tech-
nology committee. The National Security implications of global warming certainly
may guide the work of this Committee. What research should we be doing that we’re
not doing? What research should we move up in priority? Can we better prepared
to protect our national security interests by conducting research that will predict
what consequences can come from global warming, and where? Can we be better
prepared by conducting research into how to mitigate the consequences of global
warming?

To give just one example, this committee fought for years the decision to eliminate
sensors designed to collect climate-related data from the national polar orbiting
operational environmental satellite system. The Department of Defense decided to
eliminate the sensors to save money in a program with embarrassingly cost over-
runs. Is the elimination of the sensors shortsighted on the basis of our national se-
curity needs? Each of our witnesses today will have five minutes to answer those
questions. But won’t be the last time we discuss the topic.

Mr. SENSENBRENNER. Thank you, Mr. Chairman. The purpose of
today’s hearing is to examine the current thinking on the nature
and magnitude of the threats that global warming may present to
national security. I have experience with this issue.

This April I participated in a hearing on exactly the same topic
before the Select Committee on Energy Independence and Global
Warming. The issue was not new to me then either. As Chair of
the Science Committee I have held numerous hearings on that
topic.

I chaired related hearings as evidence that I believe it is impor-
tant, but increasingly discussions about climate change are domi-
nated by alarmism instead of commonsense. As global warming has
become more and more popular politically, predictions of the
Earth’s future have become more and more dire, and the images
of a world a degree warmer sound almost post-apocalyptic.

Some of the scenarios I am told we are destined to face include
increased border and immigration stress on the United States from
Mexico and the Caribbean, a widening wealth cap and fleeing of in-
tellectual and financial elite within developing countries, increased
poverty, floods, monsoons, melting glaciers, tropical cyclones, hurri-
canes, water contamination, ecosystem destruction, political unrest
throughout Asia and Europe, even full-scale war between China
and Russia.

Education and understanding of the effects of global warming are
critical, but sermons about an environmental apocalypse, while ef-
fective in rallying political support, ultimately monger fear, force a
poor prioritization of resources, and threaten our ability to respond
to more imminent threats.

The national security risk posed by climate change need to be
balanced against other threats and priorities. Climate change and
its effect on national security have not exactly been ignored. As I
mentioned, the Select Committee has already held an identical
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hearing. There have been a slew of books and policy papers, several
of which will be discussed today. And most importantly, the intel-
ligence community is already studying the issue.

The Office of the Director of National Intelligence informed me
that it expects to release an NIE on the issue in early 2008. None-
theless, both the Senate and House are considering legislation that
would force the DNI to submit that NIE that his office is already
working on. Holding identical hearings and mandating reports that
are already being written has more to do with politics than pre-
paredness.

This is not the first time someone has claimed the sky is falling.
The predictions surrounding Y2K were similarly dire. Of course,
this time it is different. Every time the sky falls it is different, and
every time those who advocate commonsense are chastised for ig-
noring inescapable peril. Maybe it is my unwavering optimism that
protects me from paranoia, or maybe it is just a lifetime of experi-
ence with dire prognostications.

As unwise as it would be for us to ignore the national security
implications of climate change, it is equally unwise to politicize our
security to agree that we exaggerate certain threats and ignore oth-
ers.

Environmental consequences are not the only problems we have
to address in our response to global warming. The other side of this
challenge, the side that politicians and green extremists are reluc-
tant to acknowledge, is that our energy demands are rising and
will continue to rise. Running out of conventional power plants is
a real threat. We need to find solutions like nuclear power that
lloimit carbon emissions but also ensure that our energy needs will

e met.

We are also facing unprecedented economic challenges. Does the
challenge of competing in the globalized economy mount, rapidly-
growing countries like China and India have made it clear again
and again that they do not intend to hinder their economic growth
to curb climate change. This means that any modest successes we
enjoy at limiting our emissions will be completely offset by China
and other nations. That also means that we cannot afford to stall
our own economic development when other nations will not be
similarly handicapped. Solutions that compromise our ability to
produce energy or compete in the global economy will be disastrous
for America’s future.

Fostering a more robust economy is our strongest defense against
climate change. The New York Times published an article called
“Feel Good Versus Do Good on Climate.” The weather matters a lot
less now than how people respond to it. According to the article,
Robert Davis, a climatologist at the University of Virginia, con-
cluded that the number of heat-related deaths in New York in the
1990s was 33 percent lower than in the ’60s. That it was not, of
course, cooler in the ’90s than it was the ’60s, but an increase in
air conditioning saved lives.

Because it is too late to prevent rising temperatures, the best re-
sponse is to insure our economy is strong enough to adequately re-
spond. Everyone agrees that the wealthiest countries’ individuals
will be the least affected by global warming. Putting more people
in a position to afford air conditioning will actually save lives.
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It has become controversial in today’s warming political climate,
but it not outrageous to trust that American ingenuity can respond
to this challenge as it has responded to challenges in the past. Pre-
paredness demands that we consider how changing circumstances
affect the overall picture of our national security, but ultimately so-
lutions to global warming and the multitude of problems that it
presents will be solved by the scientific community and emerging
technological industries.

As policy-makers our focus should be on encouraging these indus-
tries, insuring that our energy needs are met by sources that limit
carbon emissions, then by responding to anticipating problems en-
gendered by climate change.

Thank you.

[The prepared statement of Mr. Sensenbrenner follows:]

PREPARED STATEMENT OF REPRESENTATIVE F. JAMES SENSENBRENNER, JR.

The purpose of today’s hearing is to “examine current thinking on the nature and
magnitude of the threats that global warming may present to national security.” I
have experience with this issue. This April, I participated in a hearing on the same
topic before the Select Committee on Energy Independence and Global Warming.
The issue was not new to me then either. As Chairman of the Science Committee,
I held numerous hearings on this topic.

That I chaired related hearings is evidence that I believe it is important, but in-
creasingly, discussions about climate change are dominated by alarmism instead of
common sense. As global warming has become more and more popular politically,
predictions of the Earth’s future have become more and more dire and images of
the world a degree warmer sound almost post-apocalyptic. Some of the scenarios I
am told we are destined to face include: increased border and immigration stress
on the United States from Mexico and the Caribbean, a widening wealth gap and
fleeing of intellectual and financial elite within developing countries, increased pov-
erty, floods, monsoons, melting glaciers, tropical cyclones, hurricanes, water con-
tamination, ecosystem destruction, political unrest throughout Asia and Europe, and
even a full-scale war between China and Russia.

Education and understanding of the effects of global warming are critical, but ser-
mons about an environmental apocalypse, while effective at rallying political sup-
port, ultimately monger fear, force a poor prioritization of resources, and threaten
our ability to respond to more imminent threats. Each of the above disasters could
happen, but the risks need to be balanced against other threats and priorities.

Climate change and its affect on national security have not exactly been ignored.
As I mentioned, the Select Committee on Energy Independence has already held an
identical hearing. There have been a slew of books and policy papers, several of
which will be discussed today. And, most importantly, the intelligence community
is already studying the issue. The Office of the Director of National Intelligence in-
formed me that it expects to release a National Intelligence Estimate (NIE) on the
issue in early 2008. Nonetheless, both the House and Senate are considering legisla-
tion that would force the Director of National Intelligence to submit the NIE that
his office is already working on. Holding identical hearings and mandating reports
that are already being written has more to do with politics than preparedness.

This is not the first time someone has claimed that “the sky is falling.” The pre-
dictions surrounding Y2K were similarly dire. Of course, this time is different.
Every time the sky falls it is different, and every time, those who advocate common
sense are chastised for ignoring the inescapable peril. Maybe it is my unwavering
optimism that protects me from paranoia, or maybe it is just a lifetime of experience
with dire prognostications. As unwise as it would be for us to ignore the national
security implications of climate change, it is equally unwise to politicize our security
to a degree that we exaggerate certain threats and ignore others.

Environmental consequences are not the only problems we have to address in our
response to global warming. The other side of this challenge, the side that politi-
cians and green extremists are reluctant to acknowledge, is that our energy de-
mands are rising and will continue to rise. Running out of conventional power
plants is an actually imminent threat. We need to find solutions, like nuclear power,
ic)hat limit or eliminate carbon emissions but also ensure that our energy needs will

e met.
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We are also facing unprecedented economic challenges. As the challenges of com-
peting in a global economy mount, rapidly growing countries like China and India
have made clear that they do not intend to hinder their economic growth to curb
climate change. This means that any modest successes we enjoy at limiting our
emissions will be completely offset by China and other nations. It also means that
we cannot afford to stall our own economic development when other nations will not
be similarly handicapped. Solutions that compromise our ability to produce energy
or compete in a global economy will be disastrous for America’s future.

Fostering a more robust economy is our strongest defense against climate change.
As the New York Times published in an article titled “Feel Good vs. Do Good on
Climate,” “the weather matters a lot less than how people respond to it.” Robert
Davis, a climatologist at the University of Virginia, concluded that the number of
heat-related deaths in New York in the 1990s was 33 percent lower than the num-
ber of deaths in the 1960s. It was not, of course, cooler in the 1990s than it was
in the 1960s, but the increase in air conditioning was saving lives. Because it is too
late to prevent global warming, the best response is to ensure that our economy is
strong enough to adequately respond. Everyone agrees that the wealthiest countries
and individuals will be the least affected by global warming.

It has become controversial in today’s warming political climate, but it is not out-
rageous to trust that American ingenuity can respond to this challenge as it has
responded to challenges in the past. Preparedness demands that we consider how
changing circumstances affect the overall picture of our national security, but ulti-
mately, solutions to global warming and the multitude of problems that it presents
will be solved by the scientific community and the emerging technological indus-
tries. As policy-makers, our focus should be on encouraging these industries, ensur-
ing that our energy needs are met by sources that limit carbon emissions, and by
responding to and anticipating problems engendered by climate change.

As our witnesses testify today, I hope they will focus their answers less on scare
tactics and hypothetical cataclysms than on common sense approaches to dealing
with the problems we are facing. After all, we know the sky isn’t falling if only be-
cause hot air rises.

Chairman MILLER. Thank you. Other Members may submit writ-
ten testimony for the record.
[The prepared statement of Mr. Costello follows:]

PREPARED STATEMENT OF REPRESENTATIVE JERRY F. COSTELLO

Good morning. I want to thank the witnesses for appearing before our committee
to discuss The National Security Implications of Climate Change.

Within the past year, the Nation has focused on the increasing trends of global
warming and the potential devastating results. I believe it is vital to understand
the potential national security threats due to the effects of global warming combined
with our limited energy supply.

Congress continues to focus on energy reform and ways to curtail our dependence
on foreign oil while maintaining a sound environment and national economy. Given
the volatility of the oil and gas markets, it makes sense to develop policies that
place a greater dependence on domestic resources. As I have said before, one way
to accomplish this goal is through the use of domestic fuels.

Towards this end, the United States enjoys an abundant amount of coal, which
currently used to produce half of our electricity. I firmly believe coal used in con-
junction with carbon capture and storage (CCS) gasification and other clean coal
technologies, is part of the solution to achieving U.S. energy independence, contin-
ued economic prosperity and improved environmental stewardship.

As we continue to address our energy crisis and the potential threats it poses to
the United States, it is imperative to invest in multiple domestic energy sources in
order to reduce our dependence on foreign oil and strengthen our national security.
I look forward to working with my colleagues as we find practical solutions that lead
us down the path of energy independence.

Chairman MILLER. At this time we will, I would like to introduce
our first panel, and it is an impressive, distinguished panel.

General Gordon R. Sullivan is the former Chief of Staff of the
United States Army and is currently the Chairman of the Military
Advisory Board to the Report by the CNA Corporation entitled,
“National Security and the Threat of Climate Change.” Mr. James
Woolsey is the former Director of the Central Intelligence Agency
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and is currently Vice-President at Booz Allen Hamilton. He is the
author of a chapter in a forthcoming report by the Center for Stra-
tegic and International Studies entitled, “Potential Foreign Policy
and National Security Implications of Global Climate Change.”

It is the spoken testimony—the oral testimony is limited to five
minutes. I think you, yes, you all have both submitted written tes-
timony, which is longer or may be longer. It is the practice of the
Subcommittee to take testimony under oath. We are an investiga-
tions committee. This is not truly an investigation. Since we are
asking you to speculate about the future, it is pretty hard to imag-
ine you will be prosecuted later for perjury if your forecasts prove
to be incorrect, but do either of you have any objection to being
sworn in? We do prefer that you tell us the truth, however, even
if perjury prosecutions appear unlikely.

And you have the right to be represented by counsel. Do either
of you have counsel with you today?

All right. These are men who are confident of their, of what they
will say. If you would now please stand and raise your right hands.

[Witnesses sworn]

Chairman MILLER. Thank you. General Sullivan, you may begin.

Panel 1:

STATEMENT OF GENERAL GORDON R. SULLIVAN, USA (RET.),
CHAIRMAN, MILITARY ADVISORY BOARD, THE CNA COR-
PORATION

General SULLIVAN. Mr. Chairman, Members of the Committee, 1
am here as the Chairman of the Military Advisory Board to the
CNA Corporation. The Advisory Board consists of retired three-
and four-star flag officers from the Army, Navy, Air Force, and Ma-
rines.

We were charged with looking at the emerging phenomenon
known as global climate change through the prism of our own expe-
rience and specifically looking at the national security implications
of global climate change.

Having said this, I must admit I came to the Advisory Board as
a skeptic. There are lots—and I am not sure some of the others
didn’t as well—there are lots of conflicting information on the sub-
ject of climate change, and like most public policy issues in Amer-
ica, many opinions on this specific issue.

After we listened to leaders of the scientific, business, and Gov-
ernmental communities, both I and my colleagues came to agree
that global climate change is and will be a significant threat to our
national security. The potential destabilizing impacts of global cli-
mate change include reduced access to fresh water, impaired food
production, health issues, especially from vector and food-borne dis-
eases, and land loss, flooding and so forth. And the displacement
of major populations.

And overall we view these phenomena as related to failed states,
growth of terrorism, mass migrations, and greater regional and
inter-regional instability.

The findings of the Board are first, projected climate change
poses a serious threat to America’s national security. Potential na-
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tional threats to the Nation—potential threats to the Nation’s secu-
rity require careful study and prudent planning. Read the NIE.

Second, climate change acts as a threat multiplier for instability
in some of the most volatile regions of the world.

Projected climate change will add to tensions even in stable re-
gions of the world.

Fourth, climate change, national security, and energy depend-
ence are a related set of global challenges.

The recommendations of the Board are that we cannot wait for
certainty in this issue, as been pointed out here in the two state-
ments this morning. There is a lack of certainty, but there is cer-
tainly no lack of challenges, and in our view failing to act because
a warning isn’t precise would be imprudent.

Second, the United States should commit to a stronger national
and international role to help stabilize climate changes at levels
which will avoid significant disruption to global stability and secu-
rity.

And we should commit to global partnerships to work in that re-
gard, and I believe there have been a number of activities this
week which support that finding.

Fourth, the Department of Defense, which it is doing, should en-
hance its operational capabilities by accelerating the adoption of
improved business processes and innovative technologies.

And fifth, DOD should conduct an assessment of the impact on
military installations worldwide of the rise of sea level, extreme
weather events, and other possible climate change impacts over the
next 30 to 40 years.

Climate change, national security, and energy dependence are all
interrelated. Simply hoping that these relationships will remain
static is simply not acceptable given our training and experience as
military leaders. And hoping that everything is going to be great
probably won’t work, at least in our view.

In closing, I would say that most of us on the Advisory Board
were in the military service of the United States of America for
over 30 years, most of it during the Cold War. Very high levels of
catastrophe would have—could have taken place and might have
taken place—if we didn’t invest in military preparedness and
awareness of the threats we face. In our view there is uncertainty
here, and it would be prudent for us to pay attention and to do our
best to understand what is really going on so that we could respond
if asked.

Mr. Chairman, I request my full statement be added to the re-
port, and I stand ready to answer your questions.

[The prepared statement of General Sullivan follows:]

PREPARED STATEMENT OF GENERAL GORDON R. SULLIVAN, USA (RET.)

Thank you, Mr. Chairman, and distinguished Members of the Subcommittee, for
the opportunity to appear before you on this important issue. Today I am here as
Chairman of the Military Advisory Board to The CNA Corporation report on “Na-
tional Security and the Threat of Climate Change.” The Advisory Board consists of
three and four star Flag Officers from the Army, Navy, Air Force and Marine Corps.
Our charge was to learn as much as we could in a relatively short period about the
emerging phenomenon of global climate change using our experience as military
leaders to process our learning through a national security lens. In other words,
what are the national security implications of climate change?
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When I was asked to be on the Military Advisory Board, I was both pleased and
skeptical. Pleased because of one simple and straightforward fact—I am 70 years
old, I have served my country for over 50 years in both peace and war and now in
the late stages of my life I feel as if the sacrifices I and my soldiers, colleagues,
friends, and my family made for America are now being overtaken by a much more
powerful and significant challenge to the well-being of our nation.

Having said this, I must admit I came to the Advisory Board as a skeptic. There
is a lot of conflicting information on the subject of climate change and like most pub-
lic policy issues in America, many opinions, on the subject.

After listening to leaders of the scientific, business, and governmental commu-
nities, my colleagues and I came to agree that global climate change is and will be
a significant threat to our national security and in a larger sense to life on Earth
as we know it to be.

The potential destabilizing impacts of climate change include: reduced access to
fresh water; impaired food production, health catastrophes—especially from vector-
and food-borne diseases; and land loss, flooding and the displacement of major popu-
lations.

What are the potential security consequences of these destabilizing effects? Over-
all, they increase the potential for failed states and the growth of terrorism; mass
migrations will lead to greater regional and global tensions; and conflicts over re-
sources are almost certain to escalate.

The findings of the Military Advisory Board are:

e First, projected climate change poses a serious threat to America’s
national security.
Potential threats to the Nation’s security require careful study and prudent
planning—to counter and mitigate potential outcomes.

e Second, climate change acts as a threat multiplier for instability in
some of the most volatile regions of the world.
Many governments in Asia, Africa, and the Middle East are already on edge
in terms of their ability to provide basic needs: food, water, shelter, and sta-
bility. Projected climate change will exacerbate the problems in these regions
and add to the problems of effective governance.

e Third, projected climate change will add to tensions even in stable re-
gions of the world.
Developed nations, including the U.S. and countries in Europe, may experi-
ence increases in immigrants and refugees as drought increases and food pro-
duction declines in Africa and Latin America. Pandemics and the spread of
infectious diseases, caused by extreme weather events and natural disasters,
as the U.S. experienced with Hurricane Katrina, may lead to increased do-
mestic missions for U.S. military personnel-lowering troop availability.

e And, fourth, climate change, national security and energy depend-
ence are a related set of global challenges.
As President Bush noted in his 2007 State of the Union address, dependence
on foreign oil leaves us more vulnerable to hostile regimes and terrorists, and
clean domestic energy alternatives help us confront the serious challenge of
g}llobalhclimate change. Because the issues are linked, solutions to one affect
the others.

The recommendations of the Military Advisory Board are:

¢ First, the national security consequences of climate change should be
fully integrated into national security and national defense strate-

gies.

As military leaders we know we cannot wait for certainty. Failing to act be-
cause a warning isn’t precise is unacceptable. Numerous parts of the U.S.
Government conduct analyses of various aspects of our national security situ-
ation covering different timeframes and at varying levels of detail. These
analyses should consider the consequences of climate change.

Second, the U.S. should commit to a stronger national and inter-
national role to help stabilize climate changes at levels that will
avoid significant disruption to global security and stability.

All agencies involved with climate science, treaty negotiations, energy re-
search, economic policy, and national security should participate in an inter-
agency process to develop a deliberate policy to reduce future risk to national
security from climate change. Actions fall into two main categories: miti-
gating climate change to the extent possible by setting targets for long-term
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reductions in greenhouse gas emissions and adapting to those effects that
cannot be mitigated.

e Third, the U.S. should commit to global partnerships that help less

developed nations build the capacity and resiliency to better manage
climate impacts.
Some of the nations predicted to be most affected by climate are those with
the least capacity to adapt or cope. This is especially true in Africa. The U.S.
should focus on enhancing the capacity of weak African governments to better
cope with social needs and to resist to overtures of well-funded extremists to
provide schools, hospitals, health care, and food.

e Fourth, the Department of Defense (DOD) should enhance its oper-
ational capability by accelerating the adoption of improved business
processes and innovative technologies that result in improved U.S.
combat power through energy efficiency.

DOD should require more efficient combat systems and include the actual
cost of delivering fuel when evaluating the advantages of intervention in effi-
ciency.

e And, fifth, DOD should conduct an assessment of the impact on U.S.
military installations worldwide of rising sea levels, extreme weather
events, and other possible climate change impacts over the next 30 to
40 years.

As part of prudent planning DOD should assess the impact of rising sea lev-
els, extreme weather events, drought, and other climate impacts on its infra-
structures so its installations and facilities can be made resilient.

Climate change, National Security and energy dependence are inter-related. Hop-
ing that these relationships will remain static is simply not acceptable given our
training and experience as military leaders.

The path to mitigating the worst security consequences of climate change involves
reducing global greenhouse gas emissions. There is a relationship between carbon
emissions and our national security. I think that the evidence is there that would
suggest that we have to start paying attention.

The Federal Government and the Department of Defense can help and lead in
this area. DOD is the largest energy user in the U.S. Government and one of the
largest energy users in the Nation. One of our key vulnerabilities on the battlefield
today is transportation of fuel for combat use. We are using a lot of fuel in Iragq,
and the Army in particular is experiencing battlefield casualties on their fuel con-
voy’s—they are difficult to protect—so to the extent that DOD can develop new tech-
nologies to protect the troops by improving energy efficiency, so too can those tech-
nologies be beneficial to our country. In fact, a Defense Science Board study now
underway and another one in 2001 said that the energy challenges of our nation
and those of our military are similar and that DOD can lead in resolving our na-
tion’s energy challenges even as DOD meets its own challenges in this area. In a
very real sense, the buying power of the Federal Government can help lead our na-
tion to low carbon energy futures.

In closing I would say that most of us on the Military Advisory Board were in
the service through the Cold War. All of us served for over 30 years. Most of us
retired in the ’90s. Very high levels of catastrophe could have occurred at that time,
and by investing in military preparedness we were able to avert the dangers of that
time. In our view, there’s a lot of uncertainty here, but we need to be paying atten-
tion to what might happen and what is happening around the world from the
threats of climate change.

Thank you again, Mr. Chairman, for the opportunity to appear before you here
today(.i Mr. Chairman, I request my statement and the report to be entered into the
record.

BIOGRAPHY FOR GENERAL GORDON R. SULLIVAN

General Sullivan was the 32nd Chief of Staff—the senior general officer in the
Army and a member of the Joint Chiefs of Staff. As the Chief of Staff of the Army,
he created the vision and led the team that helped transition the Army from its
Cold War posture.

During his Army career, General Sullivan also served as Vice Chief of Staff (June
1990—June 1991); Deputy Chief of Staff for Operations and Plans (July 1989—June
1990); Commanding General, 1st Infantry Division (Mechanized), Fort Riley, Kansas
(June 1988—July 1989); Deputy Commandant, U.S. Army Command and General
Staff College, Fort Leavenworth, Kansas (March 1987—June 1988); and Assistant
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Commandant, U.S. Army Armor School, Fort Knox, Kentucky (November 1983—July
1985). His overseas assignments included four tours in Europe, two in Vietnam and
one in Korea. He served as he served as Chief of Staff to Secretary of Defense Dick
Cheney under the first Bush Administration.

General Sullivan was commissioned a second lieutenant of Armor and awarded
a Bachelor of Arts degree in History from Norwich University in 1959. He holds a
Master of Arts degree in Political Science from the University of New Hampshire.
His professional military education includes the U.S. Army Armor School Basic and
fkdvanced Courses, the Command and General Staff College, and the Army War Col-
ege.

General Sullivan is currently the President and Chief Operating Officer of the As-
sociation of the United States Army, headquartered in Arlington, Virginia. He as-
sumed his current position at the Association in February 1998 after serving as
President, Coleman Federal in Washington, D.C.

He is the co-author, with Michael V. Harper, of Hope Is Not a Method (Random
House, 1996), which chronicles the challenges of transforming the post-Cold War
Army. Gordon Sullivan is a trustee of Norwich University and serves on the boards
of several major corporations, including Newell-Rubbermaid, Shell Oil and Getronics
Government Solutions, L.L.C. He is also a Director of the Atlantic Council of the
United States and the George C. Marshall Foundation and the Chairman Emeritus
of the Marshall Legacy Institute.

Chairman MILLER. Thank you, General. It will, of course, be
added.
Mr. Woolsey.

STATEMENT OF MR. R. JAMES WOOLSEY, VICE PRESIDENT,
BOOZ ALLEN HAMILTON

Mr. WooOLSEY. Thank you, Mr. Chairman. It is an honor to be
asked to appear before you today and to appear beside my friend,
General Sullivan.

I want to stress I am speaking only for myself and not for any
institution that I am associated with. I have attached a 24-page
draft of the chapter that you referred to when you introduced me,
and I would like to use these five minutes to point out several
things in that chapter.

I deal there with two types of risks to our future. I call them ma-
lignant and malevolent disruptions. By malignant I mean some-
thing that, like cancer in the human body, is not intentionally
caused but is the, results from our behavior to some extent—and
this could either be overloading our electricity grid and having it
fail because of storms and tree branches falling in Ohio, as it did
four years ago, or putting too much carbon into the atmosphere
and, some decades from now, perhaps contributing to sinking Ban-
gladesh beneath the waves. We are not trying to take down Can-
ada’s electricity, and we are not trying to sink Bangladesh beneath
the waves, but sometimes our behavior can cause cascading fail-
ures in complex systems.

We also, however, face a second set of problems that I called ma-
levolent because terrorists are a lot smarter than tree branches.
And the vulnerabilities of our energy systems to intentional malev-
olent interference from terrorism are set forth and described rather
fully in the first pages of the report.

I think with respect to climate change, it is important to realize
that the most disastrous potential effects are, I think, ocean, sea-
level height changes. And those may come about at unexpected
times and in unexpected ways, because we have entered a period
in which there is exponential change as a result of warming to a
degree that we have not—even if we have not accurately forecast
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precisely when that is going to occur. I think certainty is very dif-
ficult in this field, but what should not be difficult is realizing that,
for both potential malignant changes such as climate change and
malevolent changes such as terrorism, the cause may operate and
act in ways that we cannot fully understand at this point.

What I want to stress is, and I set it up in a perhaps curious
way as a dialogue between what I call a tree hugger and a hawk:
My tree hugger is the ghost of John Muir, and my hawk is the
ghost of George S. Patton. Muir in the chapter is concerned exclu-
sively with carbon. Patton is concerned exclusively with terrorism.
The point is that, although they don’t convince one another of the
importance of their concern, what they end up finding they need
to do in order to deal with both sets of problems rather remarkably
overlaps.

Both in the chapter come to the conclusion that radical improve-
ment in efficiency of buildings, particularly as steps that have posi-
tive paybacks, not costing anything but having internal rates of re-
turn of 10 percent or more, radically increasing the use of combined
heat and power or cogeneration as Denmark does, and substan-
tially changing the incentives for long-term movement toward dis-
tributed generation of electricity and heating and cooling. Together
with following California’s lead in decoupling revenues from earn-
ings for electric utilities, so that a utility may make money by im-
proving its efficiency and investing, even if that doesn’t produce
more electricity. That has led California in the last 20 years to be
absolutely level in its degree of energy use per capita, electricity
use per capita, whereas the rest of the country has gone up 60 per-
cent.

Some of these changes, including—and I have run out of time—
moving toward also plug-in hybrid gasoline electric vehicles, flexi-
ble fuel vehicles, biofuels, more use of electricity for automobile
propulsion as well, are all steps that Patton and Muir find they can
agree on, even though they are solving different problems.

And I would urge on really all participants in this debate, Mr.
Chairman, that even though I think both of these problems are se-
rious, I consider myself in this context both a tree hugger and a
hawk. I don’t think there should be any problem, nearly as much
problem in cooperating and working together on solutions as there
may be on convincing one another of the substantive concern that
each of several different groups may have.

Thank you, Mr. Chairman.

[The prepared statement of Mr. Woolsey follows:]

PREPARED STATEMENT OF R. JAMES WOOLSEY

Mr. Chairman and Members of the Committee. It is an honor to be asked to tes-
tify before you today on this important subject. By way of identification, I am now
a Vice President of a large consulting firm, where I work on energy issues; before
I became a consultant five years ago I practiced law for 22 years in the field of civil
litigation and I have also served in the Federal Government for a total of twelve
years on five different occasions, holding Presidential appointments in four adminis-
trations, two Republican and two Democratic—all in the field of national security.
Most recently I served as Director of Central Intelligence 1993-95. I am speaking
‘coda}(ri solely on my own behalf and not that of any institution with which I am asso-
ciated.

I have attached to this opening statement a 24-page draft of a chapter I am con-
tributing to a collection to be published in several months on national security and
climate change. As the chapter’s text indicates, of the several authors submitting
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contributions to this book I was asked to concentrate on the extremely severe case
of several possible climate change scenarios.

In my view, in the interest of our nation’s security, for the foreseeable future we
need to keep our attention on two potentially disastrous types of disruptions of our
society. I call these “malignant” and “malevolent” disruptions. The first, like cancer
in the human body, is not intentionally caused but the risk of disruption or even
disaster may be enhanced by some aspects of our behavior—if we overload our elec-
tricity grid we may become more vulnerable to blackouts, or if we put too much car-
bon into the atmosphere we may enhance the risk of climate change. But terrorists
are smarter than tree branches in storms, so we also need to be concerned about
“malevolent,” or intentional, attacks. Some of these may exploit vulnerabilities in
our energy production and distribution or other weaknesses in our infrastructure.

If we want to be as secure as possible, we cannot ignore either type of threat. But
normally these two threats are addressed by different groups who sometimes give
short shrift to the threat that is of central concern to the other. In the chapter I
call the group that focuses on malignant threats such as climate change the “tree
huggers” and that which focuses on malevolent threats such as terrorism the
“hawks.” The first 15 pages of the chapter address both of these types of risk: malig-
nant and malevolent.

I would emphasize that although there is broad scientific agreement that future
climate change is a serious problem and, in important measure, one that is caused
by human activity, there is substantial uncertainty in predicting the point at which
the increasing concentration of global warming gases in the atmosphere would have
enough of an effect on temperature to lead to irreversible climate change. This is
because climate models tend to be linear and have great difficulty forecasting the
exponential changes which at some point could tip us over into irreversibility—for
example, the rapid melting of the West Antarctic ice sheet, which could cause a rise
of five meters or more in sea levels. So most of the predictions of disastrous change
rely on data but use that data to construct analogies to climate change in the past
(pp. 4-6 of chapter). As NASA’s James Hansen puts it, “I'm a modeler, too, but I
rate data higher than models.”

Still, even relying on analogies, when one considers today’s level of CO> emissions
and the prospect of substantial growth in them as world population increases and
economies develop (pp. 6-7), it seems clear that there is enough degree of risk that
some action must be taken. This is in substantial part because of prospective sea
level rise and coastal flooding, which Dr. Hansen calls “the big global issue.” Such
flooding could have disastrous effects on populations in this country and all over the
world and seriously affect our military capabilities, world political balance, energy
and water systems, and much else (pp. 7-11).

At the same time, many aspects of our society, including the way we produce and
use energy, make us vulnerable to terrorist attack for the foreseeable future. These
include our dependence on oil (pp. 11-13) and the vulnerability of our electricity
grid, particularly to physical attack on its transformers and cyber attack on its Su-
pervisory Control and Data Acquisition (SCADA) systems (pp. 13—14). An important
recent commission report also describes the vulnerability of the grid to Electro-Mag-
netic Pulse (EMP) attack, unfortunately something that could readily be con-
templated in the not-distant future by countries having only a primitive nuclear
weapon, a SCUD missile, and a fishing boat (pp. 14-15).

The last eight pages of the chapter set out an imaginary meeting between a “tree
hugger” and a “hawk” to try to design an energy policy for the country in light of
the need to deal with both malignant and malevolent risks. I picked two of my fa-
vorite Americans for these roles. For the tree hugger I chose the ghost of John Muir
and for the hawk the ghost of General George S. Patton. In the meeting Muir is
focused exclusively on climate change and Patton exclusively on terrorism, but al-
though there are points where they disagree, they are somewhat surprisingly able
to come up with a common nine-part energy plan that reduces both types of risks
substantially—it involves energy conservation, distributed and renewable production
of both electricity and alternative fuels, plug-in hybrids and flexible fuel vehicles.
Whatever package the United States settles on, Mr. Chairman, in my view we
should do so in the spirit of this mythical Muir-Patton discussion and treat seriously
both of these looming threats to our nation and indeed to civilization itself.

BIOGRAPHY FOR R. JAMES WOOLSEY

R. James Woolsey joined Booz Allen Hamilton in July 2002 as a Vice President
and officer. He is with the firm’s Energy practice, located in McLean, Virginia. Pre-
viously Mr. Woolsey served in the U.S. Government on five different occasions,
where he held Presidential appointments in two Republican and two Democratic ad-



18

ministrations. He was also previously a partner at the law firm of Shea & Gardner
in Washington, DC, where he practiced for 22 years in the fields of civil litigation
and alternative dispute resolution.

During his 12 years of government service Mr. Woolsey was: Director of Central
Intelligence from 1993 to 1995; Ambassador to the Negotiation on Conventional
Armed Forces in Europe (CFE), Vienna, 1989-1991; Under Secretary of the Navy,
1977-1979; and General Counsel to the U.S. Senate Committee on Armed Services,
1970-1973. He was also appointed by the President as Delegate at Large to the
U.S.—Soviet Strategic Arms Reduction Talks (START) and Nuclear and Space Arms
Talks (NST), and served in that capacity on a part-time basis in Geneva, Switzer-
land, 1983-1986. As an officer in the U.S. Army, he was an adviser on the U.S. Del-
egation to the Strategic Arms Limitation Talks (SALT I), Helsinki and Vienna,
1969-1970.

Mr. Woolsey is currently Co-Chairman (with former Secretary of State George
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DISCUSSION

Chairman MILLER. Thank you, Mr. Woolsey. It is difficult to
wear both Birkenstocks and combat boots at the same time.
Mr. WooLSEY. Well, it is one foot each maybe.

CLIMATE CHANGE DISASTER PLANNING

Chairman MILLER. In the draft of your report that you did pro-
vide us, you began with a quote from a British intelligence officer
who retired in 1950 after 47 years of service and said, “Year after
year the worriers and the fretters came to me with awful pre-
dictions of the outbreak of war. I denied it each time. I was only
wrong twice.”

Mr. WOOLSEY. Yes, sir.

Chairman MILLER. How dire—well, how probable—do the con-
sequences that we have. . .? Neither of you are scientists. Neither
of you really can predict. We haven'’t called you for that reason. But
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how probable do the dire consequences need to be for us to feel
some urgency in planning for the possibilities?

General Sullivan.

General SULLIVAN. Well, my response to that is that I, first of all,
I believe there is some planning going on, and it is interesting that
this morning, when I arrived at the office, I had the statement of
General George Casey, Jr., Chief of Staff in the Army, which was
made yesterday in a hearing. General Casey said the following:
“Population growth and its youth bulge will increase opportunities
for instability, radicalism, and extremism. Resource demand for en-
ergy, water, and food for growing populations will increase competi-
tion and conflict. Climate change and natural disasters will cause
humanitarian crises, population migrations, and epidemic dis-
eases.” That was in his hearing yesterday before the Senate.

I think the leadership in the Pentagon and around the globe in
their official positions are well aware of the nature of this phe-
nomenon and responding appropriately. I have every reason to be-
lieve they are. AFRICOM, the new African command, which is
being stood up, I feel quite sure will be paying a lot of attention
to some of the issues which are raised.

Chairman MILLER. Mr. Woolsey, do you have any sense of what
kind of planning should be taking place and how probable the dif-
ferent scenarios need to be for us to be well deep into planning for
them?

Mr. WOOLSEY. If one looks at probabilities, as the models of the
IPCC do, one comes up with sea-level rise, and I tend to use that
as a proxy for a number of climate effects. Sea-level rise of some-
thing between six or eight inches and two feet during the 21st cen-
tury. That could be substantial for some parts of the world, such
as Bangladesh. And it could be accompanied by a number of very
difficult climate circumstances such as glacial melting, which
would make parts of South America very difficult to live in from
the point of view of water and the like. It could be quite serious.

But the really serious problem is if we hit—and it is hard to at-
tach a probability to this—if we hit one of these tipping points
which causes something like a rapid melting of the West Antarctic
ice shelf. If I could just, an analogy in history: Between 14,000 and
15,000 years ago, sea level was rising at four or five times today’s
rate. And then it went from rapid to amok and increased another
factor of four or five and went up by about 20 meters in 400 years,
so about five meters a century. Five meters a century is absolutely
huge.

A lot of climatologists believe that was because the West Ant-
arctic ice shelf may have melted. It could have been something
else. But what we have to worry about is not something that
human beings can predict very well with their models, which oper-
ate in a linear fashion. The key point is: When do you hit these
tipping points, the knee of the curve, the exponential change in
which from our point of view everything begins to accelerate? From
the point of view of nature it has probably been operating exponen-
tially all the time, going up by factors of one to two to four to 16,
et cetera.

So I—it is a long-winded way of saying—I have a hard time at-
taching a probability to it, and I think the climatologists do, too.
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It is the judgment of people like Dr. Hansen and others about these
historical analogies and when things have changed rapidly in the
past and why, that I think we really have to rely on to say it is
prudent to begin to do some things, and some important things,
now.

But a lot of what we need to do serves other purposes such as
making us more resilient against terrorism, and a good deal of it
actually makes money rather than costing money. So I come out
that we should begin to move now, even if we don’t have a really
good sense of the probabilities.

Chairman MILLER. My time is now expired.

Mr. Sensenbrenner.

Mr. SENSENBRENNER. Thank you very much, Mr. Chairman.

STRATEGIC PLANNING TO CREATE GOODWILL TOWARDS THE
U.S.

I guess I want to go from big philosophical things to little, prac-
tical things.

I think we all know that America’s standing in many parts of the
world is not what we would like to have it be. I look back at when
the earthquake and tsunami hit in Southeast Asia. The fact that
we had military assets available ended up being a lifesaver in Indo-
nesia, again, one of the countries where our approval rating is in
the tank.

But even people who might have been Islamic fundamentalists
who hate the values that we stand for recognize that we saved a
lot of lives, and we also saved a lot of suffering of people whose
lives were not in jeopardy.

How do you, each of you think that we ought to be looking at an
intelligence estimate in terms of not necessarily dealing toward a
catastrophic event which may or may not have been caused by cli-
mate, but essentially building up goodwill that we are on their side
in things like providing agricultural self-sufficiency, which we have
done very well since the end of the Second World War, encouraging
reforestation, which everybody agrees helps sop up carbon, and re-
versing the denuding of the rainforests in certain parts of Africa
and South America and other parts of the world.

How does intelligence and strategic planning fit into that?

General SULLIVAN. I think very closely. If you look at East Afri-
ca, there is migration from north to south out of Somalia into
Kenya and nations south. The problem is—well, not the problem—
they are seeking food, they are seeking in some cases fish, but the
Wildlife Federation has a program to assist countries in East Afri-
ca to create coast guards. Interestingly enough, with relatively
small boats people in those countries are able to go out to patrol
their own shores, which, in fact, limits overfishing.

I think there are many things as you point out which can be
done, and I think commands like AFRICOM under General Kip
Ward and his people, they are looking at those issues: deforestation
and economic self-sufficiency, agricultural self-sufficiency. And
there have been pretty good examples of how reforestating—if
there is such a word; reforesting, or whatever the word is—helps.

And I think those are simple things which can be done and will
be done. I feel reasonably sure they will be done.
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Mr. SENSENBRENNER. How do you put an American face on that,
though?

General SULLIVAN. How do you put it?

Mr. SENSENBRENNER. How do you put an American face on that?

General SULLIVAN. Well, I think, I don’t know this for sure, but
I think the Special Forces and some of the military missions which
are going in parts of our effort do have an American face.

Mr. WoOLSEY. Congressman, I think that in the. . . Even short
of any of these sort of catastrophic changes that I referred to ear-
lier, even modest amounts of climate change, particularly warming
in the Southern Hemisphere let us say here, is likely to have
enough weather changes associated with it and crop yield changes
and fresh water changes that you may start to see rather substan-
tial beginnings of migrations. And a lot of refugees and so forth,
particularly from places which are very low-lying: deltas, Ban-
gladesh, et cetera.

I think that until one gets into rather large levels of sea-level
rise, the worldwide potential deploying and assistance that U.S.
military forces can provide can be of benefit, very substantial ben-
efit in foreign countries, such as they were in Indonesia, as you
said—after the tsunami. But they can also be good ambassadors for
the country.

And I think that some of relatively easy things to do could pay
big dividends. For example, we have some amphibious ships, as I
understand it, that are about to get scrapped. And it might not be
too expensive, I know some groups are talking about doing this, to
turn one or more of them into hospital ships for the purpose of
rapid deployment for our own country—in case we have to deal
with another tsunami of our own, such as the hurricane damage
in New Orleans—but also for places like Indonesia and the rest.
One can do a great deal by showing up with even a relatively small
contingent of the U.S. Navy in a hospital ship.

Mr. SENSENBRENNER. Thank you.

General SULLIVAN. Can I come back to follow up?

Chairman MILLER. General Sullivan, go ahead.

General SULLIVAN. Just to Sensenbrenner. I have just been told
Colonel Retired Kent Butts will be on the next panel. Next week—
I don’t want to steal his thunder, I will let him explain it—but he
is hosting a conference up at Carlisle Barracks with AFRICOM and
the Army people, working on the type of issues you just raised, and
I would let him explain it to you.

Chairman MILLER. Thank you, General Sullivan.

Mr. Baird.

OCEAN ACIDIFICATION

Mr. BAIRD. Just a couple of questions. Thank you, first of all, for
your service and for being here today.

We tend to focus on climate change as the, maybe, the headline
impact of CO2 accumulation in the atmosphere. But the CO»> accu-
mulation also has another effect which in some ways may be at
least as dramatic, and that has to do with increasing the acidifica-
tion of the oceans. And at least some research studies are sug-
gesting rather strongly that as acidification goes up, the coral reefs
go down. In fact, my understanding is in geological history the last
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time that we estimate that CO, levels were this high and acidifica-
tion was this high, there are no fossil records of coral reefs for that
period. Because—basically, and this is not—you don’t have to look
at climate trends, you can replicate this in a lab. You can make an
enclosed base, pump some CO; into the air, it gets dissolved into
the water, that changes the acidity. That acidity takes up the cal-
cium carbonate, and there you go: You have got no coral reefs.

And I don’t know if that has been looked at. And I am not—it
is not clear to me how the national security implications—except,
for some countries, it is their nation, the lack of coral—so any com-
ments on that would be more than welcome on that issue. And also
it has an effect on sea life, et cetera.

General SULLIVAN. I am not, as been pointed out—and truth in
lending—I am not a scientist. I am a history major. I was a soldier
for the bulk of my adult life, so let the record show that.

But number two, I have visited Woods Hole Oceanographic Insti-
tute and actually I have visited a couple of times, and I do know
that scientists there are very clear on the subject which you raise.
That is, acidization of the oceans is having a detrimental effect on
plankton, on the growth of krill, so forth and so on. And coral reefs
are, in fact, diminished, which is reducing sea life, which is reduc-
ing food for populations which get their, frankly, get their protein—
much of their protein—from the ocean.

And there is a direct link in my view connecting the dots, not as
a scientist, but as a soldier. There is a direct link between that—
those phenomenon—and unrest, and that unrest causes the rest of
the chain to be activated: that is, extremists, opportunists who are
selling food for exorbitant amounts of money and so forth and so
on. Terrorism.

Mr. WooLsSEY. Congressman, I would agree with General Sul-
livan, but I would jump perhaps quickly to what do we do about
it. And if we look at the fact that today the carbon dioxide con-
centrations in the atmosphere are approaching double what they
have historically been when the world’s climate has been more or
less like this, two major recent studies by institutions cited on page
17 of my chapter indicate that if you just take the world’s buildings
and just look at projects to improve their, reduce their use of en-
ergy, that has a 10 percent or greater internal rate of return. So
all of these make money. They don’t cost anything. Up front they
cost something, but they all have at least a 10 percent or greater
internal rate of return.

Just from the buildings in the world, one could hold global warm-
ing or, say, CO2 concentrations to somewhere between 450 and 550
parts per million. That would be a stunning achievement compared
with all of what else is being discussed, with respect to CO> con-
centrations. That is the first thing that my mythical John Muir and
mythical George Patton agree on doing. And it is money-making.

So I think if one is even to a modest degree concerned about CO2
concentrations in the ocean—I think for the reasons General Sul-
livan said we ought to be more than modestly concerned—why not
go ahead and make the money and do it: make these changes any-
way before we have to decide whether it is disastrous or just dif-
ficult?
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TRANSPORTING FUEL IN IRAQ

Mr. BAIRD. I appreciate it. Let me raise one other issue, and my
time will probably be expired, but if you look at the situation we
have in Iraq right now with the infrastructure—particularly energy
being a critical factor—transporting petroleum products or energy
over either long pipelines or long transmission lines creates a sys-
tem that is vulnerable to even the most rudimentary insurgent
group of RPGs. You can blow up a pipeline, you can knock down
a transmission line with a hacksaw.

Amory Lovins, who I am sure you gentlemen probably know, has
done some very important work on national security implications
of dispersed energy versus local energy, soft energy paths. My un-
derstanding is he has gotten scant attention. He has tried to get
attention from our planners in Iraq, but I would certainly think we
ought to spend a whole lot more time talking to Amory, listening
to Amory Lovins, and implementing some of his recommendations
in Iraq rather than trying to secure these pipelines at the lives of
our boys over there.

Mr. WOOLSEY. Congressman, Amory is an old friend of mine. I
wrote the forward to his book, Brutal Power, 25 years ago. He was
on my panel for the Defense Science Board. I chaired the policy
panel of their recent study of energy issues in defense that is about
to come out.

And I think you are exactly right. The real fuel cost at the front
lines is many hundreds of dollars per barrel of fuel if you allocate
all of the logistical training that is needed to get the fuel forward.
And energy-savings capabilities for our deployed forces are a very
important part of their being able to fight effectively, as well as all
of the other issues that we are discussing today.

Mr. BAIRD. Thank you.

General SULLIVAN. Seventy percent of the weight the Army car-
ries into battle is liquid. It is either fuel or water. It is a huge num-
ber, and they are working very hard: I can assure you the sci-
entists and the research and development people are working very,
very diligently to reduce energy usage to move, you know, this. I
am not looking at the numbers, but it is big. We will have to get
it there.

Chairman MILLER. Thank you for your testimony. Your written
testimony also makes a point that gasoline convoys are especially
difficult to protect. I believe it was, maybe it was General Woolsey,
Mr. Woolsey.

General SULLIVAN. Right.

Chairman MILLER. Mr. Rohrabacher.

ARE HUMANS CAUSING CLIMATE CHANGE?

Mr. ROHRABACHER. Thank you. I can tell from your testimony
that you both believe that there is climate change taking place, and
I think most people will agree that there is a climate change taking
place. Are you both convinced that the climate change that is tak-
ing place is manmade as compared to the many other climate
changes that we have gone through as Mr. Woolsey has already
made reference to in his testimony?



24

Mr. WOOLSEY. I am not certain it all is. I think it is, a substan-
tial share of it is, as the scientists call it, anthropogenic. That is
certainly the conclusion of the Inter-Governmental Panel on Cli-
mate Change, but I don’t think it matters in a way.

Mr. ROHRABACHER. Okay. I am going to follow up on that, but
General, do you believe that the climate change that we are going
through as compared to all these other times that there has been
a climate change that has occurred on this Earth is now caused by
human activity?

General SULLIVAN. No.

Mr. ROHRABACHER. That is very important, because in the deci-
sions that we are making here, we are being told we have to do
certain things and restrict human activity in a way to stop the cli-
mate change, which both of you now seem to indicate there is a
natural occurrence.

Now, those of us who are skeptical about the climate change the-
ory are not skeptical that there are climate, major climate changes
that happen in the Earth, and as Mr. Woolsey has repeatedly
pointed out in his testimony, we should be prepared for that.

And also let me note that those of us who are skeptics of the
global warming theories that were being presented, I would agree
totally with you, Mr. Woolsey, when you suggest that we should be
making our engines more efficient for energy independence, also for
health reasons, and because we are concerned about clean air and
the health of our people. And also there are long-term economic
benefits to having more efficient engines.

But there is a difference about where you put your emphasis if
you buy into what is being told to us today that the climate cycle
that we are in is caused by human activity, by humans producing
more CO».. And then it is a whole different thing. I certainly buy
into, I think there is nothing we are going to do that is going to
prevent a cycle of climate that, by the way, is going on on Mars
and Jupiter at the same time.

General SULLIVAN. Well, I——

Mr. ROHRABACHER. Yes, sir. Go right ahead.

General SULLIVAN.—don’t agree with that.

Mr. ROHRABACHER. Okay.

General SULLIVAN. I don’t agree with that.

Mr. ROHRABACHER. So you think——

General SULLIVAN. I think——

Mr. ROHRABACHER.—you think there is some things that we can
actually do

General SULLIVAN. I think there are some things we can do to
mitigate——

Mr. ROHRABACHER. Oh, no, no. Not mitigate. Reverse. No, no.
Mitigate is

General SULLIVAN. Well, I don’t know, even reverse. We reversed
ozone.

Mr. ROHRABACHER. Well—

General SULLIVAN. We reversed the hole, the ozone hole, by lim-
iting hair spray and other, the use of freon in our cars.
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CAN HuMAN BEHAVIOR REVERSE CLIMATE CHANGE?

Mr. ROHRABACHER. But that is another issue that I will have to
say deserves some debate, but in terms of actually reversing the
climate change that we are going through today by changing
human activity is a lot different than saying, which is what Mr.
Woolsey is saying, we need to do things to plot a strategy so that
that does not, this climate change that is coming about like the
many other cycles that have, we have gone through on this Earth,
that we need to be prepared for it because there will be national
security implications.

Mr. WoOLSEY. Congressman.

Mr. ROHRABACHER. Go ahead.

Mr. WOOLSEY. Even if some portion of the climate—let us say the
CO2 concentrations—are from non-anthropogenic causes, if the
pace is the pace that we are seeing now, and we do a number of
things that make sense anyway for counter-terrorism purposes, for
saving money purposes

Mr. ROHRABACHER. Yeah.

Mr. WOOLSEY.—et cetera, we may be able to have an effect
whether or not they are all, the changes are all anthropogenic, or
as I believe, probably substantially all anthropogenic——

Mr. ROHRABACHER. Well, that is correct.

Mr. WOOLSEY.—or only a little bit anthropogenic.

Mr. ROHRABACHER. That is correct. However, there is a great de-
bate, and obviously there are, you may not be aware that there are
a large number of scientists who suggest that as the Earth changes
and has gone through this cycle, that is what is producing more
COo. It is not the fact that human beings are producing more CO-
that is creating the climate change.

And thus what we should be doing is, many of the suggestions
you have made, which are absolutely on target, and I might add,
this is my continual conversation with Governor Schwarzenegger in
California, is that there are areas, a large number of areas where
those of us who are skeptical that the human beings are causing
global warming, but we should be doing the right thing. And mak-
ing things more efficient and cleaner for that reason.

But to try to do this in the name of stopping this climate change,
Mr. Woolsey, I think you are more on target that we should be
aiming our efforts, realizing that the climate is changing, as it has
so many times in the past, prepare for it in case there are national
security implications.

Mr. WooOLSEY. We can do smart things for Patton reasons or for
Muir reasons or for Patton and Muir reasons, and I am perfectly
happy for scientists who don’t go along with the climate change
theory to take these

Mr. ROHRABACHER. Very well.

Mr. WooLSEY.—taking these steps for Patton.

Mr. ROHRABACHER. Thank you very much.

GLOBAL WARMING IS AN IMPORTANT ISSUE

General SULLIVAN. Speaking for myself, and I believe the rest of
this committee, we make it very clear that we are not scientists.
We are not physicists, although some of them happen to be sci-
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entists. One happens to be an astronaut, and the other is inti-
mately involved with the nuclear industry, nuclear power, but as
a group we were not into all of the data because the data can be
contradictory, and we are not qualified.

What we tried to do is look at the trends, and the fact that you
can sail a boat from the Atlantic Ocean to the Bering Sea, and they
actually have people sailing 35-foot boats, tells us something.
Something is going on, and I have no idea.

Mr. ROHRABACHER. General, what it tells us is that just as the
Vikings were able to do that very same thing, the Earth is going
back to a warmer time period just as it was during the Viking time
period.

General SULLIVAN. Agreed. I don’t have any problem with that,
but the fact——

Mr. ROHRABACHER. All right. Thank you.

General SULLIVAN.—of the matter is it is worth paying attention
to.

Mr. ROHRABACHER. Yes, sir. Thank you.

Chairman MILLER. Mr. Rohrabacher’s time has expired.

We have been joined by Dr. Ehlers, not a Member of the Sub-
committee but someone for whom this is a subject near and dear
to his heart. And in the interest of having more material for late-
night special orders, Dr. Ehlers, do you have questions?

Mr. EHLERS. Thank you, Mr. Chairman. I appreciate you recog-
nizing me.

I just simply came here to learn something, and I have learned
something. I can’t help but respond to my colleague about the
many thousands of scientists he says support his point of view. I
would say there are many, many, many more scientists who dis-
agree with that. So it is a preponderance of scientific evidence and
scientific belief that is on the other side. I normally don’t bother
arguing this point, but I just wanted to make that particular point.

The, I, as I say, I came here primarily to learn, but in terms of
the response we make, I was intrigued by Mr. Sensenbrenner’s
comment relating to Indonesia, and it occurred to me that perhaps
the response, the military’s response, since that is what this hear-
ing is about, the military response might more appropriately be
just send larger contingents of the Army Corps of Engineers than
to send combat troops abroad, if, in fact, the problem is flooding of
Bangladesh, which is a major concern. Maybe the Army Corps can
do much more than combat troops could.

I have not, I don’t want to get into all the pluses and minuses,
but I appreciate the comments that both of you have made, and I
appreciate the understanding you displayed. This is a serious prob-
lem, and it does have very strong national security factors related
to it, as does our continued overuse of energy from various other
parts of the world. I think it is one of our greatest national security
problems, not just so much the consumption of it, but the fact that
we have developed such a dependence on it that we have become
very vulnerable to military actions which reduce the amount of en-
ergy available from other countries.

So I appreciate the insight that both of you have brought. I have
no specific questions. Just wanted to make those comments, and
thank you for being here.
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I yield back.

More oN How HUuMANS EFrECT GLOBAL WARMING

Chairman MILLER. Thank you, Dr. Ehlers. I now recognize my-
self for a second round of questioning.

There have been questions about the extent to which the changes
in the climate—the warming of the globe—are natural, cyclical,
and the extent to which they are caused by human activity. And
I am not sure either of you got to answer your questions entirely,
and again, neither one of you are scientists. You are dealing with
information from scientists on that, but is it your understanding or
belief that human activity can affect the extent to which the planet
may warm, and therefore what consequences may result?

Mr. Woolsey.

Mr. WooLSEY. Mr. Chairman, you have not one but two history
majors in front of you today, so I would very much stress that. But
I would, I think, basically go with what I understand is a prepon-
derance of scientific views here as reflected in the IPCC report,
that at least a very substantial share—possibly all, but perhaps
slightly less than all—of the concentrations of CO. that we see
today are anthropogenic. They tend to have taken off around the
beginning of the industrial era, a couple of centuries ago. They are
approaching double what they have been for extended periods of
time, although Congressman Rohrabacher’s right, of course: There
have been many periods in the history of the world in which cli-
mate has changed a lot.

But the correlation seems substantial to, I think, about 90 per-
cent of the scientists that have looked at this, and I can’t do any
better than to say I would go along with that. But there is, I think,
some uncertainty. There are some distinguished people who have
not signed onto it.

Chairman MILLER. General Sullivan, your testimony is that mili-
tary planning or national security planning generally doesn’t just
take into account what is certain to happen. You plan given a cer-
tain amount of uncertainty what might happen, how likely it is,
and how to be prepared for those different events. Is it also part
of military planning or national security planning to see how the
likelihood of different events may be changed by what we do?

General SULLIVAN. Mr. Chairman, you are right on both counts.
We normally look at any number of threats and the likelihood of
something happening, and try to figure out how we could stop it
from happening or do something that might stop it from hap-
pening, if it is in our area of responsibility. And I think that is
what is going on in this case.

In all cases, though, it is not within the military’s purview or the
Department of Defense purview to be the only action agent. Other
agencies of the government are involved, and we recognize that.

So you are right on both counts, and that is really what the basis
of our study is. Look, the trends are not good, and what can we
do in our planning and our analyses? And I think what is going on
at Carlisle next week up at the Army War College is a pretty good
indicator of how people are starting to think about it.

Mr. WoOLSEY. Mr. Chairman, if I could just have one

Chairman MILLER. Mr. Woolsey.
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Mr. WooLsSEY. When I was Director of Central Intelligence, the
head of the National Intelligence Council for me was Joseph Nye
of the Kennedy School, Harvard. And Joe and I came up with an
effort to try to put probabilities on things that really depend on
human judgment—what an enemy or a potential enemy may do—
that it is very, very hard actually to put odds on. We would try to
use vague formulations of gamblers’ odds—you know, one change
in ten, something like that—in order to give a feel for probabilities.

But the reality is that in dealing with a conscious enemy, a ma-
levolent enemy, it depends on whether he is shrewd or not. If you
are fighting Stonewall Jackson, you are probably going to lose un-
less you have an equally—and there were very few—brilliant gen-
eral on your side. And if you are trying to deal with something like
climate change here, it depends on in a sense at what point—and
we don’t know—the methane begins to be released from the tundra.
And since it is 20 times worse than carbon dioxide as a global-
warming gas, it begins to speed up the warming and the release,
and speed it up further and further and further. Where is that tip-
ping point? Nobody really knows.

So it is very tough, if you are dealing with really serious matters
like a conscious enemy or something like these tipping points, to
put probabilities on it. We try, but it is really something that is
probably doomed to failure. Qualitative judgment is about the best
you can do, I think.

Chairman MILLER. Thank you. Mr. Sensenbrenner is not here, so
we will turn to Mr. Rohrabacher.

SCIENTISTS WHO OPPOSE THE IDEA OF MAN-MADE GLOBAL
WARMING

Mr. ROHRABACHER. Thank you very much.

I take it that when you were doing your studies that you did not
have any in-depth discussions with any of the major scientists who
oppose this concept of manmade global warming. Is that correct?

General SULLIVAN. No. In our case we did.

Mr. ROHRABACHER. Okay. Which scientist——

General SULLIVAN. Am I on or off?

Mr. ROHRABACHER. Well, do you have a name of one or two of
the scientists who you talked to?

General SULLIVAN. Dr. Hansen was the first one.

Mr. ROHRABACHER. Dr. Hansen is a major proponent of the——

General SULLIVAN. Yeah. I mean——

Mr. ROHRABACHER. Okay. Let me just note for, I will put in the
record at this point the statements by several prominent and re-
spected, world class scientists who not only doubt global warming
but lament the fact that many of their fellow scientists are being
lured away from their integrity by grants over the last 10 and 20
years, which have been readily available to those people who sup-
port the manmade global warming theory but not available to those
people who were opposed to the manmade global warming theory.
And I will put those quotes into the record from several very re-
nowned, respected scientists.

[The information follows:]
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INFORMATION FOR THE RECORD

The following are examples of scientists who are skeptical of global warming and
have had their careers significantly affected by their positions.

Summary

1. Dr. William Gray was cut off from funding during the Clinton/Gore Adminis-
tration for his position on climate change.

2. Dr. Fred Singer was pressured by Gore and his staff to remove Dr. Roger
Revelle’s name from a paper criticizing Gore. Revelle was a mentor to Gore
on climate change.

3. Dr. William Happer was asked to resign his position as Director of Energy
Research at the Department of Energy for his views on climate change.

4. Dr. Christopher Landsea resigned from the IPCC for the politicalization of
his work.

5. Dr. Hendrik (Henk) Tennekes was dismissed from the Royal Dutch Meteoro-
logical institute for questioning the scientific basis for climate change asser-
tions.

Dr. William Gray

William M. Gray is a world famous hurricane expert and emeritus Professor of
Atmospheric Science, Colorado State University.

From an interview with Dr. William M. Gray in Discover Magazine, September
2005 Title: “Weather Seer: ‘We're Lucky.””

“Are your funding problems due in part to your views?

“G: I can’t be sure, but I think that’s a lot of the reason. I have been around 50
years, so my views on this are well known. I had NOAA money for 30 some years,
and then when the Clinton administration came in and Gore started directing some
of the environmental stuff, I was cut off. I couldn’t get any NOAA money. They
turned down 13 straight proposals from me.”

Dr. Roger Revelle/Dr. Fred Singer

Roger Revelle was a leader in the field of oceanography. Revelle trained as a geol-
ogist at Pomona College and at U.C. Berkeley. Then, in 1936, he received his Ph.D.
in oceanography from the Scripp Institution of Oceanography. Revelle was a mem-
ber of the National Academy of Sciences (NAS) and served as a member of the
Ocean Studies Board, the Board on Atmospheric Sciences and Climate, and many
committees. Dr. Revelle passed away in 1991. See hitp://dels.nas.edu/osb/
about _revelie.shtml

S. Fred Singer, an atmospheric physicist, is professor emeritus of environmental
sciences at the University of Virginia, adjunct scholar at the National Center for
Policy Analysis, and former director of the U.S. Weather Satellite Service. He is also
a research fellow at the Independent Institute and author of Hot Talk. Cold Science:
Global Warming’s Unfinished Debate (The Independent Institute, 1997).

Al Gore refers to Dr. Revelle in his film An Inconvenient Truth and his book Earth
in the Balance. He cites Dr. Revelle as a person who influenced his views regarding
the dangers of global warming.

But an article, co-authored by Revelle in the April 1991 issue of Cosmos maga-
zine, and later reprinted in the New Republic, states: “The scientific base for a

eenhouse warming is too uncertain to justify drastic action at this time,” and
“[t]he bright light of political environmentalism [Gore], seems increasingly to believe
that the only correct stance is to press the panic button on every issue.”

A dispute ensued regarding whether Dr. Revelle’s name should be shown as co-
author of the Cosmos article which was being subsequently being placed in an an-
thology on climate change by Dr. Richard Geyer.

According to Dr. Fred Singer, on July 20 1992, in a telephone conversation be-
tween Singer (a co-author of the article) and Dr. Julian Lancaster (a former asso-
ciate of Revelle) Lancaster requested that Revelle’s name be removed.

“When I refused his request, Dr. Lancaster stepped up the pressure on me. ...he
suggested that Dr. Revelle had not really been a co-author and made the ludicrous
claim that I had put his name on the paper as a co-author ‘over his objections.””

See http:/ Jwww.findarticles.com [p [articles/mi —m1282/is _n12 _v46/
ai _ 15544248, http:/ | media.hoover.org | documents /0817939326 _283.pdf
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“Subsequently, Dr. Anthony D. Socci, a member of Senator Gore’s staff, made
similar outrageous accusations in a lengthy letter to the publishers of the Geyer vol-
ume, requesting that the Cosmos article be dropped.”

Jonathan Adler in the Washington Times on July 27, 1994:

“Concurrent with Mr. Lancaster’s attack on Mr. Singer, Mr. Gore himself led
a similar effort to discredit the respected scientist. Mr. Gore reportedly con-
tacted 60 Minutes and Nightline to do stories on Mr. Singer and other oppo-
nents of Mr. Gore’s environmental policies. The stories were designed to under-
mine the opposition by suggesting that only raving ideologues and corporate
mouthpieces could challenge Mr. Gore’s green gospel. The strategy backfired.
When Nightline did the story, it exposed the vice president’s machinations and
compared his activities to Lysenkoism: The Stalinist politicization of science in
the former Soviet Union.”

Nightline 2/24/94 Ted Koppel:

“There is some irony in the fact that Vice President Gore, one of the most sci-
entifically literate men to sit in the White House in this century, that he is re-
sorting to political means to achieve what should ultimately be resolved on a
purely scientific basis.”

Dr. William Rapper Jr.

In 1991 William Happer was appointed by President George Bush to be Director
of Energy Research in the Department of Energy and served until 1993. On his re-
turn to Princeton, he was named Eugene Higgins Professor of Physics and Chair
of the University Research Board. Dr. Happer is a Fellow of the American Physical
Society, the American Association for the Advancement of Science, and a member
of the American Academy of Arts and Sciences, the National Academy of Sciences
and the American Philosophical Society.

Happer, Director of Energy Research at the U.S. Department of Energy for two
years, was asked to leave. “I was told that science was not going to intrude on policy
he says.”

“With regard to global climate issues, we are experiencing politically correct
science,” Happer says. “Many atmospheric scientists are afraid for their funding,
which is why they don’t challenge Al Gore and his colleagues. They have a pretty
clear idea of what the answer they’re supposed to get is. The attitude in the admin-
istration is, 'If you get a wrong result, we don’t want to hear about it.”

See http:/ [www.sepp.org [ Archive [ controv [ controversies | happer.html

. . .Bush appointee William Happer, the highly regarded Director of Research at
the Department of Energy, was slated to stay on-board after the 1992 election. But
Happer, in internal discussions and congressional testimony, continued to discount
global-warming alarmism and push for additional research before taking draconian
action. One former Energy employee remembers a meeting where a high-ranking
civil servant told Happer, “I agree with you, Will, but I'd like to keep my job.”
Happer got the axe.

From an article in National Review October 14, 1996.

See http:/ /www.findarticles.com /p | articles /mi_m1282/is_n19_v48/
ai_18763610/pg -3

Dr. Christopher Landsea

Christopher Landsea, formerly a research meteorologist with Hurricane Research
Division of Atlantic Oceanographic & Meteorological Laboratory at NOAA, is now
the Science and Operations Officer at the National Hurricane Center. He is a mem-
ber of the American Geophysical Union and the American Meteorological Society.
He earned his doctoral degree in Atmospheric Science at Colorado State University.

Dr. Landsea wrote an open letter withdrawing from the IPCC because of
politicalization of his work on the committee. The first and last paragraphs of that
letter are below. For the complete letter see http:/ /www.lavoisier.com.au /papers/
articles [landsea.html

“Dear colleagues,

After some prolonged deliberation, I have decided to withdraw from participating
in the Fourth Assessment Report of the Intergovernmental Panel on Climate
Change (IPCC). I am withdrawing because I have come to view the part of the IPCC
to which my expertise is relevant as having become politicized. In addition, when
I have raised my concerns to the IPCC leadership, their response was simply to dis-
miss my concerns.”
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I personally cannot in good faith continue to contribute to a process that I view
as both being motivated by pre-conceived agendas and being scientifically unsound.
As the IPCC leadership has seen no wrong in Dr. Trenberth’s actions and have re-
tained him as a Lead Author for the AR4, I have decided to no longer participate
in the IPCC AR4.

Sincerely,
Chris Landsea
17 January 2005

Dr. Hendrik (Henk) Tennekes

Hendrik (Henk) Tennekes is formerly Director of Research at the Royal Dutch
Meteorological Institute and a professor of aeronautical engineering at Penn State.
Tennekes pioneered methods of multi-modal forecasting.

Richard Lindzen is an atmospheric physicist, the Alfred P. Sloan Professor of Me-
teorology at MIT and a member of the National Academy of Science Lindzen is
known for his research in dynamic meteorology—especially atmospheric waves.

In an article posted on the Science & Environmental Policy Project web site (Jan
2006) he said:

“I protest against overwhelming pressure to adhere to the climate change
dogma promoted by the adherents of IPCC. . .. The advantages of accepting a
dogma or paradigm are only too clear. . .. One no longer has to query the foun-
dations of one’s convictions, one enjoys the many advantages of belonging to a
group that enjoys political power, one can participate in the benefits that the
group provides, and one can delegate questions of responsibility and account-
ability to the leadership. In brief, the moment one accepts a dogma, one stops
being an independent scientist.”

See http:/ [www.sepp.org/

According to Richard Lindzen: “In Europe, Henk Tennekes was dismissed as re-
search director of the Royal Dutch Meteorological Society after questioning the sci-
entific underpinnings of global warming.”

From a Wall Street Journal op ed, April 12, 2006; Page A14
See hitp:/ /www.opinionjournal.com [extra / 2id=110008220

MILITARY PRIORITIZING TO REDUCE GLOBAL WARMING

Let me ask both of you in your professional, you both come from
a national security background. If it was being proposed by Con-
gress, if there was a motion in Congress that would require the
military in the name of doing our part to stop this global warming
and the military’s part, but would insist, for example, on lighter
armor on tanks or that the tanks wouldn’t produce as much pollu-
tion out the other end, even though that lighter armor put our men
in jeopardy, or lighter body armor because the process in devel-
oping the body armor was something that caused more pollution,
CO. going into the air. Would you support that move by Congress?

General SULLIVAN. No.

Mr. WooLsEY. Congress is the wrong institution to design ar-
mored vehicles, I think.

PUBLIC PRIORITIZING TO REDUCE GLOBAL WARMING

Mr. ROHRABACHER. Right. But they prioritize. I agree with that,
but they—if we end up with global warming, we say, okay. That
is going to be our greatest worry now, not terrorism, not military,
possible military, so the military has to step in line. You guys
would both oppose this.
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Let me ask you this. When they say to us, we have to then make
our automobiles less armored, meaning you can’t have a heavy car.
I have three kids at home. I want them safe, I want them in a
heavier car. Now, the people who are global warming advocates
would like to outlaw me.

Now, is it any less reasonable for me to say that I am going to
make the decision as to the weight of my car than it is for you to
say that you would oppose the efforts of Congress to oppose the
weight of armored vehicles of men going into action?

Mr. WoOOLSEY. For several years of my life I had three little boys
who were in Boy Scouts and soccer teams and baseball teams, and
I drove a Chevy Suburban because I was driving baseball
teams——

Mr. ROHRABACHER. Right.

Mr. WooLsEY.—around. But what I would say today is that if
you want a large SUV and you need one for any reasonable pur-
pose, as long as we have it be a plug-in hybrid—that is also a flexi-
ble fuel vehicle and is running on 85 percent ethanol—it will be
getting something on the order of 200 miles per gallon of gasoline.
And that isn’t bad.

Mr. ROHRABACHER. Sure.

Mr. WooOLSEY. I think——

Mr. ROHRABACHER. And the market will take care of that be-
cause people will want to pay less for their gasoline. But what if
someone wanted to mandate it, which is basically like I said, it is
going to be mandated whether or not that hybrid technology is al-
ready available and thus Dana or whoever else who has kids can-
not make the choice of buying a heavier car.

Mr. WoOOLSEY. And Congress’s role and the Executive Branch’s
role ought to be to get the incentives right and to do away with
barriers to competition, such as having vehicles that can only drive
on gasoline and can’t also drive on alternative liquid fuels.

But when the Executive Branch or Congress or together has
tried to pick a solution, they picked the Synfuels Corporation in the
late *70s and early ’80s, which went bankrupt in ’86, when the oil
price went down. And it picked the hydrogen highway at the begin-
ning of this decade, which has not worked out well at all for family
cars and the rest.

So I don’t think the record, frankly, of either Congress or the Ex-
ecutive Branch in picking a single solution is very good, but in
terms of getting the incentives right for all of us in removing bar-
riers, I think that is

Mr. ROHRABACHER. The greatest incentive, Mr. Woolsey, prob-
ably is the high price of oil, which will make the American people
choose more efficiency.

Mr. WOOLSEY. I agree

Mr. ROHRABACHER. And by the way, thank you, General and Mr.
Woolsey, and Mr. General, I will make you, give you that last say
here. But I do appreciate the fact that it was very clear to you that
military is going to do their primary mission, and even though you
do obviously hold it important that we be involved with global
trends, but your job is to make sure those men going into action
are safe. And you are not advocating
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Chairman MILLER. General Sullivan, do you have an answer that
you wanted to——

General SULLIVAN. Yeah. I want to make it very clear that the
Department of Defense, certainly the Department of the Army is
trying to make tanks lighter. That gives the same protection and
make vehicles lighter and giving the same protection.

Chairman MILLER. Right.

MORE ON MILITARY PRIORITIZATION

General SULLIVAN. Research and development efforts are moving
in that direction. Now, whether they are going to be able to solve
the problem or not remains to be seen. That is out there, and it
may be ceramics or something, but the point is we cannot afford
to have 70 percent of the weight which the Army carries be liquid,
and that relates to how we power these pieces of equipment. And
we have to get them there, to the fight, quickly.

By the way, our job is to win. Okay. It is to win for the American
people, and we will do our best, and I am speaking for myself. I
believe the Army, Navy, Air Force, and Marines will do their best
to do that with these tradeoffs.

Chairman MILLER. All right. Mr. Rohrabacher’s time has expired.
Mr. Baird, in your last round of questioning I think you established
that the Maldives have a good deal more to worry about than we
do. Mr. Baird.

MORE ON ENERGY IN IRAQ

Mr. BAIRD. Yeah, I think the Maldives do. But I also hope I es-
tablished that a decentralized energy approach, as that advocated
by Amory Lovins, is much more likely, I think, to provide a sus-
tainable power source. Not only ultimately for our troops; and I
was really referring to how you get lights on in Baghdad, and air
conditioning working. Because we——

But I will tell you when I was over there, and I met the energy
minister of Iraq, the electrical energy minister, his main concern
was that the Iraqis face a difficult challenge. If they use oil to
produce energy, then they don’t have oil to sell on the foreign re-
serve market or, sorry, on the international market and then there-
by bring capital in. When I asked him if they had talked to Amory
Lovins, and I asked the U.S. consultants who were accompanying
them, they did not know who Amory Lovins was.

So I would encourage you, Admiral, if you have a chance to try
to talk to General Lute or any of our lead strategists over there to
give another look at that, because I spoke personally after that
visit to Iraq, I called Amory Lovins and spoke to him on the phone,
and he said he had tried three times to get folks to really pay at-
tention, and basically they don’t get the concept. And I hate to
think our guys are going to try to defend a couple hundred or a
thousand-mile pipeline when we could have some alternatives.

I welcome any thoughts you have about how you can convince
our military.

And then the second question, if I may, is if you look at some
of the areas where we have conflicts, they are clearly related to oil,
and if you look at some of the international impressions of our
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country, it is that we go to war for oil regardless of human rights
sometimes. And certainly I have heard that from constituents back
home. And you look at Nigeria and elsewhere in the world where
our policies have not necessarily backed progressive regimes.

A second question after the Amory Lovins one if you have time
to get to both would be how does our dependence on oil cause us
to back regimes that may lower our international standing or actu-
ally lead ultimately to conflict that we might otherwise avoid.

General SULLIVAN. One of our panel members—this is to the
Lovins question—one of our panel members was Admiral Truly,
and he and Dr. Lovins have collaborated on a number of issues.
And Dr. Lovins, certainly his name and some of his feelings, came
up during the study group. In a previous study that our executive
director, this man behind me, participated in, he was a part of
that. So I think his feelings were well known by the group.

Mr. BAIRD. The Pentagon is not paying much attention, I will tell
you. In Iraq they didn’t even know the guy’s name.

General SULLIVAN. I don’t know.

Mr. BAIRD. This was the electrical minister for Iraq. So the con-
cepts are alien to them.

Mr. WooLSEY. Congressman, I think the notion of distributed-
generation electricity that is dealt with on pages 18 and 19 of the
text of my chapter that I submitted is very important for the mili-
tary, and sometimes it takes awhile for things to filter through.
But the Science Board report that is about to come out moves us
both domestically and, I think, in terms of operations overseas to-
ward fuel conservation in many ways and distributed generation in
many ways. I think you will find it a useful thing.

DEPENDENCE ON THE WRONG REGIMES

As far as dependence on the wrong regimes, I surely could not
agree more. There is a professor at Oxford named Paul Collier who
was an economist for the World Bank, I believe, for some years,
and he has written extensively about the degree to which oil—or,
indeed, it is true of anything that has a lot of economic rent associ-
ated with it, that is, a lot of economic return that is not based on
either investment or labor. A lot of economic rent tends to con-
centrate power in the central government of the country that is
producing it. It is not accidental that of the top 12 oil reserve coun-
tries in the world, about ten of them are either dictatorships or
autocratic kingdoms.

And as Bernard Lewis puts it, there should be no taxation with-
out representation, but it is also true that there is no representa-
tion without taxation. If you don’t need taxes, you don’t need a leg-
islature, and a number of these countries that are very rich in oil
don’t have real legislatures. The executive branches of those coun-
tries don’t have to sit in front of hearings and be asked questions
by independent, elected representatives of the people.

And so in a way, by helping move away from oil I think, for
powering our transportation system almost exclusively, by intro-
ducing competitive fuels—electricity, ethanol, butanol, whatever—
I think one is, over the long run, taking some very positive direc-
tions for the governments of some of these other countries and soci-
eties. But I think you are exactly right on that.
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Mr. BAIRD. Very grateful for your comments. I wish our Adminis-
tration would call upon the American people to make some of these
changes as a patriotic duty in the interest of our national security.
I think it would put a much different light on our energy policy,
and it is certainly merited. And I am grateful for your service and
insights today.

Thank you, Mr. Chairman, for this good hearing.

Chairman MILLER. Thank you. Mr. Sensenbrenner. Mr. Broun.

DoMEsTIC ENERGY SOURCES

Mr. BROUN. Mr. Woolsey, in your report you point to the Nation’s
dependence on foreign oil as a major point of concern, and I cer-
tainly agree with that and concur fully. Yet, there are significant
supplies of domestic oil and natural gas in areas such as out on the
continental shelf and in Alaska, not only in ANWR but in other
areas up there. Nuclear power has proven to be one of the cleanest
energy sources on Earth, and the last nuclear power plant that we
built in this nation I believe was in 1973.

Now, I know that there are no permanent solutions, but it seems
to me that the most expedient solution might be looking for domes-
tic sources of oil as well as other energy sources. Certainly in my
area of Georgia we don’t have the amount of wind that they do out
west to develop energy through wind technology or other things,
some of these other alternative sources of fuel.

And I am for one very eager to search for alternative energy
sources, not only to power automobiles but also electricity and cer-
tainly we seem to use a lot of that around here, too. So don’t you
think that maybe searching for domestic sources of energy is
maybe a best type of policy that we should have as a government?

Mr. WOOLSEY. It is certainly part of what we need to do, Con-
gressman. Nuclear is not going to substitute for oil, imported oil or
any other oil, however, because only about two percent of our elec-
tricity is produced by oil. Back in the ’70s it was different. Twenty
[percent] or so was produced. So if you built a nuclear power plant
in the ’70s, you could well be replacing oil consumption, but today
our use of oil for electricity is almost negligible.

I think nuclear power has some advantages. Lack of global
warming gas emissions is certainly one, and if Congress and the
Executive Branch can agree on the degree of essentially public in-
surance that is to be provided for nuclear power, it may well take
up some of the slack that may be needed for new power-plant con-
struction.

But I don’t think we ought to look at it as a long-term solution
globally because I believe today over 60 percent of the new nuclear
power plants that are being built are being built in developing
countries. And because the International Treaty Regime for pro-
liferation does not really deter countries that have nuclear power
plants from getting into the fuel cycle with uranium enrichment or
plutonium reprocessing; once you have a nuclear power plant, you
are unfortunately likely to be off into the business of producing fis-
sionable material. It is not really a problem here, although we have
to store our nuclear waste and agree on how to do it, but it is a
problem in lots of parts of the world unless we want to see pro-
liferation grow substantially.
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As far as domestic oil is concerned, I have been generally in favor
of offshore drilling. I think that is now ecologically and in engineer-
ing terms quite sound. I have opposed drilling in the Alaskan Na-
tional Wildlife Refuge in substantial measure because of the inse-
curity of the Alaska Pipeline, which Amory Lovins and I have writ-
ten together about and call a very large piece of Chapstick just
about to happen. It is extremely vulnerable even to rifle fire, much
less anything else.

I think that what has to take place is that we need to do to oil
and its monopoly on transportation, its 97 percent monopoly of
transportation, what electricity and refrigeration did to salt at the
end of the 19th century. In the late 19th century salt was a stra-
tegic commodity. It mattered whether your country had salt mines,
countries fought wars over salt mines. It is hard to imagine now.
Today we don’t care, because salt’s unique role in preserving meat
was effectively destroyed by electricity and refrigeration.

What we need to do is not destroy oil and not stop using oil, but
we need to break oil’s monopoly on transportation. And I think that
if we do that, things will sort themselves out—given the amount
of carbon used, given its accessibility and so forth—in a reasonable
way. But I think the first priority to me is things like plug-in hy-
brids and alternative liquid fuels so that we can break oil’s monop-
oly on transportation, and then I think some domestic oil produc-
tion, particularly off shore, sure.

Mr. BROUN. Well, I think with the current technology with the
hybrids, if, it depends on how far you drive every day whether they
make sense economically or not, and it looks to me in the short run
maybe expediting building safe nuclear power plants as well as
looking for domestic sources of petroleum products and maybe new
coal technology, et cetera, make more sense if we can ever figure
out how to create hydrogen. That may be even another source, but
that is just my point.

And looking domestically makes more sense to me than trying to
further things that may be not economically feasible now. So——

Chairman MILLER. Thank you.

Mr. BROUN.—would you comment about that?

Chairman MILLER. Well, actually the gentleman’s time has ex-
pired.

Mr. BrROUN. Excuse me.

Chairman MILLER. That is all right. Dr. Ehlers, do you have any
questions? You don’t have to if you don’t want to but——

Dr. Ehlers, your mike apparently is not on.

Mr. EHLERS. I am sorry.

Chairman MILLER. Or not working. Okay.

Mr. EHLERS. Thank you.

NUCLEAR POWER AND PLUG-IN HYBRIDS

I have been an advocate of nuclear energy for some time, even
though I am Mr. Muir. I have been a Sierra Club member for many
years and have argued with them on this point simply because the
issue is not displacing oil. It is displacing carbon dioxide producing
materials, which is largely coal and natural gas and the power
plants at this point.
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And if we are going to impinge, and I agree with you Mr. Wool-
sey, that the real problem is transportation, and if we do, in fact,
go the route of plug-in hybrids, we are going to need considerable
amounts of electricity, and I would prefer that that be produced by
nuclear plants rather than coal burning or natural gas burning
plants, particularly since natural gas in my opinion is too good to
burn. It is an incredible feedstock for the petro-chemical industry,
and it is ideal for serving, for providing heat for residences. Burn-
ing it in an electric power plant I think is not an optimum use.

Mr. WooLsEY. Congressman, I certainly agree that electricity
needs to be produced cleanly, and nuclear may be one way to do
that, with the qualifications I mentioned earlier. I would only add
that the Pacific Northwest National Laboratories has done a very
thorough study of plug-in hybrids, and they say that 85 percent of
the cars on the road could be plug-in hybrids before you need a sin-
gle new power plant, because you are using off-peak, overnight
power.

Mr. EHLERS. Yeah.

Mr. WOOLSEY. And that is one of the reasons why shifting from
an internal combustion engine to a plug-in hybrid, even in coal-
heavy states where the grid is largely run by coal, still saves some-
thing on global warming gas emissions. And in a state like Cali-
fornia with very clean grid it saves a great deal with respect to
global warming gas emissions.

Mr. EHLERS. Yes.

Mr. ROHRABACHER. Would the colleague yield for a question?

HiGH TEMPERATURE GAS-COOLED REACTORS

Mr. EHLERS. Yes. I will be happy to yield.

Mr. ROHRABACHER. Yes. This is where we agree.

I appreciate your comments on nuclear energy, and I would draw
your attention and ask, this is in the form of a question, but draw-
ing our attention of the panel as well to the high temperature gas-
cooled reactor that has now been designed and prototypes have
been built by General Atomics in San Diego. Are you aware of the
high temperature, gas-cooled reactor?

Mr. EHLERS. I am aware of a number of different reactors, and
I think the great lack is we have not done adequate research on
the many types of reactors. For example, the hydrogen project
which is, no one seems to say much about today, depends entirely
on being able to produce and transport hydrogen at fairly low cost.
Clearly the traditional ways of doing it are not good. Perhaps I

Mr. ROHRABACHER. The reason I bring up that, Mr. Ehlers, is
that Mr. Woolsey brought up the problems of nuclear waste and
also the proliferation issue, and those two issues do not need to
prevent us from moving forward with nuclear energy, and I would
suggest that maybe our panel would like to look at this alternative,
because it is a nuclear power plant that cannot, that does not
produce waste at the same level and it will not produce material
that can be turned into bombs. And so it takes care of a lot of prob-
lems, and I would hope that you, Mr. Ehlers, as someone I deeply
respect and pay attention to, as well as our panel, would look at
this alternative when looking at the issue we are discussing today.

Thank you very much.
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Mr. EHLERS. I yield back.

Chairman MILLER. Thank you. I accept your time. Mr. Reichert.

Mr. REICHERT. I have no questions.

Chairman MILLER. All right. That was convenient. We have time,
I think, for another round of questions if everyone does their length
of time, and then we do have a set of votes. We probably will need
to carry over into the first couple of minutes of votes, but if we
could have a quick last round of questions for this distinguished
panel, and the next panel is also distinguished, and we will hear
their testimony after the votes.

NEW MATERIALS FOR ARMORING VEHICLES

General Sullivan, in the earlier questions whether you would
favor reducing the armor if it made armored vehicles less sturdy
in battle, you said “No,” but you also said that you thought that
the need for lighter vehicles because of fuel needs certainly justi-
fied research and developing lighter but still strong materials. Is
that correct?

General SULLIVAN. That is correct. I am not in favor of . . . Pro-
tection, validity, and mobility are the three variables which are
considered in armored vehicles, and you can see in the MRAP—this
new vehicle which the troops will receive—the vehicle is very heavy
because that is what you need to protect the troops, . . .

Chairman MILLER. Uh-huh.

General SULLIVAN. . . .our most precious asset. But that doesn’t
mean that the scientists and the people in the labs aren’t working
to reduce the weight of the armor which goes on vehicles, and it
may be that it is ceramics or some substance which—I am sorry
the doctor left—plastics and so forth and so on.

So you have got a tradeoff, and I am sure they will work their
way through that.

JUSTIFYING COST TO REDUCE EMISSIONS

Chairman MILLER. The British report that I referred to in my
opening remarks estimated that the world’s response to carbon di-
oxide emissions, greenhouse gas emissions, would cost perhaps one
percent of the world’s GDP. In view of the threat, does that ex-
pense seem justified by the threat we face? General Sullivan.

General SULLIVAN. One percent. I don’t know. I am not qualified

to

Chairman MILLER. Okay.

General SULLIVAN.—I am really not qualified to draw that kind
of conclusion.

Chairman MILLER. Okay. Mr. Woolsey.

Mr. WooLsEY. I think it does, yes—in part, however, because
taking the steps that one needs to take also makes the whole sys-
tem much more resilient against terrorism. And also a number of
those steps that the Stern, I guess it is the Stern report, in the
numbers, I think, don’t take into account some of the things we
were talking about before: some of the ideas that Amory Lovins’s
Rocky Mountain Institute has been instrumental in pushing, of
what they call “negawatts”—that is, of efficiency improvements
that make money. I don’t think those types of considerations played
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a major role in the Stern report: for example, these building im-
provements that my Patton and Muir start off with.

So, yes, I mean, if it takes one percent—because these are both
important issues, both terrorism and climate change—in my per-
sonal judgment it is worth it. But I think we ought to make sure
that we aren’t taking expensive and unnecessary steps rather than
profit-making ones in order to get where we want to go.

Chairman MILLER. You think one percent may have been over-
stated?

Mr. WOOLSEY. It is possible. I think so. I think if you turn the
Stern report over to the Rocky Mountain Institute and ask them
to critique it, I will bet you would find that they would say there
are cheaper ways to take the steps that we are taking.

EVALUATING CURRENT METHODS TO REDUCE EMISSIONS

Chairman MILLER. And I think both of you have either explicitly
or implicitly already addressed this. Whether the steps are—or
what the Stern report suggested—are there other cheaper, smarter
things to do? Do you think what we have done to this point or [are]
doing now are aggressive enough in view of the threats we face?

General Sullivan.

General SULLIVAN. I will only speak to what I know. I think that
General Casey’s point yesterday was indicative of an awareness by
the senior leaders—one of the chiefs, a member of the Joint Chiefs,
a senior Army officer—that these issues are important. And I have
reason to believe AFRICOM is another case in point that the senior
military leaders of our country are addressing the issue of global
climate change. And the NIE, I think, is another example: Admiral
McConnell, who is doing the NIE, who is responsible for it, has
said that it is important. And so I think everybody is getting the
word, and it is moving.

Chairman MILLER. Mr. Rohrabacher is recognized for just five
minutes.

TRADE-OFFS IN DECISION-MAKING

Mr. ROHRABACHER. Well, thank you, and I do think it is impor-
tant for us to note that the general said exactly the right thing,
and that is his job is making sure that our country is protected and
those people can do their job in defending our country. And while
no one disagrees with the fact that we should try and be trying to
develop better, more efficient technologies, the question is when we
have to make decisions right now versus climate change that we
are going to have some effect on climate change that will in some
way prevent the military from doing their job, the General is going
to have the military do their job.

General SULLIVAN. Well, I think that is exactly what happened
with the MRAP and body armor and everything else that is pro-
tecting the troops. They are giving the troops what they need. We
can’t wait for 10 or 20 years

Mr. ROHRABACHER. There you go.

General SULLIVAN.—to make it happen.

Mr. ROHRABACHER. And General, the same principle is true, un-
fortunately, we are being told by the alarmists here about climate
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change that we have to have another criteria for how we make our
decisions based on, and certainly I agree with Mr. Woolsey, yes. We
should have SUVs that can protect our people, our kids, and our
families, but we should not necessarily mandate it now if the tech-
nology isn’t ready and say that SUVs have to be lighter or what-
ever, if that is not ready right now.

And the alarmists would have us put people in jeopardy. It is as
simple as that. And I, first of all, I appreciate both your testimony
today, and I respect both of you tremendously.

INTER-GOVERNMENTAL PANEL ON CLIMATE CHANGE
REPORT

This question. When you look over this report, when you exam-
ined the Inter-Governmental Panel on Climate Change report,
what it did say that if we implemented all of their recommenda-
tions at, with the tremendous cost to the world that we are talking
about, what percentage of the climate, of the increase in the tem-
perature of the planet would we achieve?

Mr. WooOLSEY. I don’t——

Mr. ROHRABACHER. What are we going to get out of—if we went
along with all the Inter-Governmental Panel Climate Change
(IPCC) recommendations and the things that they said we need to
do, which many of them are very draconian, what type of change
would we expect to achieve and did they say they would achieve
in terms of the, preventing the increase in the temperature of the
plant?

Mr. WooLsEY. Congressman, I tend to use the sea-level rise as
the proxy. And I realize that is not a perfect way to go at it, but
the IPCC’s predicted range, I think, for the 21st century is some-
where between around eight inches and two feet.

Mr. ROHRABACHER. And how, if all the recommendations were
followed with all of the costs associated with that, what would be
the change in the ocean?

Mr. WoOLSEY. I don’t know. I don’t think of the IPCC as being
the institution that is likely to be providing the best recommenda-
tions for action. I think

Mr. ROHRABACHER. No, no. I am not talking about action. If they,
if all of their actions, the IPCC had recommendations for us and
with the Kyoto treaty, et cetera, through the Kyoto treaty, if all of
those recommendations were put in place, let me just note for the
record the actual achievement would be minuscule. Minuscule. And
I don’t have it with me right here the exact amount, and but just
let us note that you have to, one of the reasons some of us were
skeptical about what is going on not only is the fact that leading
scientists have said that their colleagues have been lured away
from their integrity by the promise of grants, but that what the
General suggested, his reasonable decision-making process was not
being used in meeting the other demands on the civilian economy
in terms of what we would get out of those decisions. So, out of im-
plementing those recommendations.

Mr. WoOOLSEY. There are a number of things that the IPCC
doesn’t touch on that could be far cheaper and far more effective
than other points that are being made. I will just refer you to Pat-
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ton’s and Muir’s nine points in this chapter I wrote. And these are
not original with me. They have been picked up from all——

Mr. ROHRABACHER. Sure.

Mr. WOOLSEY.—sorts of different sources, but some of them are
rather dramatic. For example, Denmark today gets 50 percent of
its electricity from combined heat and power. It means they just
take the waste heat from factories, turn generators, supply power
to themselves. It is heat that is wasted today.

Mr. ROHRABACHER. I appreciate——

Mr. WooLSEY. We are way under 10 percent of that in the
United States.

Mr. ROHRABACHER. My time is

Mr. WOOLSEY. Simply by being smart——

Mr. ROHRABACHER.—up, and let me just note I appreciate your
testimony. I agree with everything you have said today, and the
bottom line is is that we should be more efficient and more save
consumption of oil and et cetera, become more independent for a
lot of the reasons

Chairman MILLER. The gentleman’s time——

Mr. ROHRABACHER.—other than climate change. Thank you.

Chairman MILLER. Mr. Baird.

Mr. BAIRD. You recognize me for just five minutes?

Chairman MILLER. If you use less, you would be viewed by the
Chair as a great American.

RALLYING AMERICANS BEHIND ENERGY PROBLEMS

Mr. BAIRD. Thank you. I would like to thank these two great
Americans for what I think is one of the—actually we have a tre-
mendous number of hearings in this body as you know, and I think
this hearing is one that all Americans should have a copy of. And
Ihcommend you for your insights and the perspective you bring to
this.

As historians I would ask you this question. One of my concerns
about this conflict we currently face in Irag—and about how we
deal with potential for climate change, acidification of the oceans,
and all the other impacts—is that there seems to be a reluctance
on the part of our political leaders to truly call on the American
people to dig deep in the spirit of patriotism and national and
international interest to change their behaviors.

Post-World War II. . .when World War II broke out, the Nation
was in the fight. When September 11 happened, we were told to
go shopping. As historians, what insights can you give us in terms
of ways that we might rally the American people to change their
behavior in relation to how we use energy and where energy comes
from—as a national security as well as environmental—and other
interests?

General SULLIVAN. Well, first of all, I am, you know, a soldier,
I am a retired general officer. I am somewhat reluctant to get into
an area that is not my own. But certainly as you allude to, I think,
this is an important conflict we are in. However you may feel about
it politically; and I understand there are varying views on that, cer-
tainly up here as well as elsewhere throughout America. But we
do have young men and women serving in both Afghanistan and
Iraq, and they could use more of their fellow citizens. And asking
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the American people to support the Army, Navy, Air Force, and
Marines with qualified people is, in my view, an important indica-
tion of how Americans feel about their own security. And service
to the Nation in uniform is a noble calling.

Now, to your point about sacrificing: If somebody somewhere can
draw a link, and I am not sure I can, but if they could draw a
link—as I say, I don’t see how I could. If I were in the position of
trying to mobilize public opinion to this issue that we are dis-
cussing here and this conflict, I think, I suppose you could if you
went into the discussion that Mr. Woolsey was involved in and
where oil comes from and the politics of all of that. Okay. Reduce
the consumption of oil, I think in the long run that is very impor-
tant. But other than as a catalyst for that discussion, I think it
would be tough to sell it on what is going on in Iraq, and Iraq
mainly.

It could be done, but other people more expert than me in that:
the mobilization of the American people, a la World War II and
Ken Burns and all of that which is apparent to everyone who
watches it. I think you have a good point but——

Mr. WooOLSEY. Congressman, I would say that a clear call for a
national commitment to move toward alternative fuels for transpor-
tation and distributed generation of energy: both fuels and elec-
tricity, with an eye towards renewables, but if you move toward
distributed generation, it tends to be renewables. It is hard to put
a coal-fired power plant on your roof. And I think the technologies
are moving that way. Photovoltaics is taking off in part because of
the progress that was already made with silicon chips for com-
puters, and much of the technology is similar. Genetically modified
biocatalysts to make transportation fuel out of waste and so forth
is taking off because of genetic modification work done for pharma-
ceuticals, and battery capabilities are taking off because nobody
wants to recharge their cell phones more than once a day.

And because, unrelated to energy, these three things are all hap-
pening, and they give us an opportunity to exploit these tech-
nologies, and, I think, have the kind of call for national action that
you were suggesting.

Chairman MILLER. Thank you. This panel is now concluded. I
think we all need to run to the Floor to vote, but thank you very
much, both Mr. Woolsey and General Sullivan.

We will be in votes for a while, it looks like. There are five votes,
so we could be gone for 45 minutes. But we will take the testimony
of the next panel when we return. Thank you.

[Whereupon, at 11:43 a.m., the Subcommittee recessed, to recon-
vene at 1:05 p.m., the same day.]

Ms. HOOLEY. [Presiding] Dr. Alexander Lennon is a Research
Fellow in the International Security Program at the Center for
Strategic and International Studies and Co-Director of the forth-
coming CSIS report, “The Potential Foreign Policy and National Se-
curity Implications of Global Climate Change.” Dr. Andrew Price-
Smith is an Assistant Professor of Political Science at Colorado Col-
lege, Director of the project on Health and Global Affairs, and au-
thor of the book, “The Health of Nations: Infectious Disease, Envi-
ronmental Change, and Their Effects on National Security and De-
velopment.” Dr. Kent Hughes Butts is Professor of Political Military
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Strategy and the Director of the National Security Issues Group at
the U.S. Army War College’s Center for Strategic Leadership.

Welcome to all of you. As our witnesses should know, spoken tes-
timony is limited to five minutes each, after which the Members of
the Committee will have five minutes each to ask questions.

It is also the practice of the Subcommittee to take testimony
under oath. Do you have objections to being sworn in?

You also have the right to be represented by counsel. Is anyone
represented by counsel at today’s hearing?

Okay. Please stand and raise your right hand.

[Witnesses sworn]

Ms. HOOLEY. Dr. Lennon, you may begin, and you can be seated.

Panel 2:

STATEMENT OF DR. ALEXANDER T.J. LENNON, RESEARCH
FELLOW, INTERNATIONAL SECURITY PROGRAM, CENTER
FOR STRATEGIC AND INTERNATIONAL STUDIES; EDITOR-IN-
CHIEF, THE WASHINGTON QUARTERLY

Dr. LENNON. Thank you, Madam Chairman. It is an honor to be
invited here before the Subcommittee to share my experiences with
you today.

Coming from the national security community, I think most
Members traditionally approach climate change thinking about
how Russia might be affected and how our competition with other
major powers could come into play.

With Members from the environmental community, climate
change connotes images of glaciers melting, sea levels rising, polar
bears losing their homes.

My experience with this issue has turned both of these premises
on their head. Over the next generation the foreign policy and na-
tional security implications for the United States are strongest be-
cause of the weakness that simply things like more frequent
storms, more severe storms, and changes in rainfall patterns might
be able to cause over a generation. Over the past year I have
learned a tremendous amount from being the Co-Director of a
project at CSIS, the Center for Strategic and International Studies,
that has sought to combine the best insight of two traditionally
separate communities: both the scientists in policy and climate
change with analysts of foreign policy and national security.

The project intentionally did not delve into questions about
whether climate change is occurring, who is responsible for it, or
what to do about it. It focused exclusively on how to understand
the better potential foreign policy and national security implica-
tions, if climate change were to occur.

The key to our focus was to change the timeframe of both com-
munities’ traditional analysis. That timeframe was to bring the na-
tional security community to look at a problem over the course of
a generation, or about 30 years, or the time it takes for the pur-
chases of major military platforms.

Over the climate change what we found is that while the great-
est temperature changes will be observed toward the Poles, the fra-
gility of societies and governments that are closest to the equator
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means that the national security implications for the United States
are greatest in those regions of the world.

Four risks in particular struck me through our work. First is
that climate change would exacerbate water, food, and energy
shortages and increase the risk of at least political stress, particu-
larly because of water shortages in the Middle East.

Second, while many countries face stress from climate change,
the geopolitical significance of China and the water shortages,
desertification, migration, and public unrest that it may face over
the next 30 years could undermine any fragile progress in economic
and political modernization in that country or Beijing’s ability to
act as a responsible stakeholder in the international system.

Third, migration within and from both South Asia and Sub-Saha-
ran Africa, particularly to Europe, threatens to cause instability in
the developing world and increase the risk of radicalization in Eu-
rope of Muslim communities, which then must deal with politically-
sensitive migration issues.

Finally, and potentially of greatest concern to me, the effects of
global climate change such as famine, disease, and storms can
strain the poor regions of the world, undermine brittle confidence
in governments, and increase the risk of state weakness and fail-
ure, a contributing cause to terrorism over the course of the next
generation.

The single greatest lesson from the project that I learned is that
well before we get to the stage of rising sea levels or islands dis-
appearing, there are sincere national security consequences to at
%efﬁst consider from simply storms and changing patterns of rain-
all.

I have a longer testimony that I prepared that I would request
would be submitted for the record, but in the interest of time and
to keep the statements short and engage in questions, I thank you
for your attention, and I am happy to answer any questions I
might be able to.

[The prepared statement of Dr. Lennon follows:]

PREPARED STATEMENT OF ALEXANDER T.J. LENNON

THE FOREIGN POLICY AND NATIONAL SECURITY
IMPLICATIONS OF GLOBAL CLIMATE CHANGE

The Center for Strategic and International Studies (CSIS), in collaboration with
the Center for a New American Security (CNAS), has been conducting a project over
the past year to identify and analyze a wide range of potential foreign policy and
national security effects of major disruptions in the world’s climate patterns. I have
co-directed this project with Julianne Smith, Deputy Director of the International
Security Program when the project started and now Director of the Europe program
at CSIS, with the guidance of Executive Director, Kurt Campbell, who was Senior
Vice President and Director of the International Security Program at CSIS when the
project started and is now the co-founder and Chief Executive Officer of CNAS.

The project has not collectively delved into questions about whether climate
change is occurring or who might be responsible. Nor has the group sought to make
recommendations about what to do about the issue. That is not our area of exper-
tise. It has exclusively sought to better understand the potential foreign policy and
national security implications if climate change occurs.

Within this national security framework, the project has proceeded from two
premises. First, the national security community is not traditionally accustomed to
planning for contingencies more than thirty years into the future, or about the time
frame for developing new military capabilities. Therefore, most of the work in this
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project focused on national security implications over the next three decades. Project
members have concluded that it 1s not necessary for doomsday predictions of gla-
ciers melting, ice sheets breaking off, or catastrophic sea level rise to come to fru-
ition for U.S. foreign policy and national security interests to be harmed. Instead,
the analysis focuses on consequences associated with effects such as more severe
and frequent storms as well as changes in rainfall patterns over the next thirty
years. Second, national security planning is based on being aware of, and contin-
gency planning for, the worst consequences that may be encountered in the foresee-
able future.

Through a series of working groups, this effort has sought to combine the best
insight of two traditionally separate expert communities—specialists in the science
and policy of climate change with analysts of foreign policy and national security.
In consultation with scientific experts through these working groups, Jay Gulledge
of the Pew Center for Global Climate Change took the lead in outlining scenarios
for three posited worlds, two over the next thirty years (expected and more dramatic
climatic changes, respectively), as well as more cataclysmic global climate change
over the next 100 years.

Based on these scenarios, foreign policy and national security experts John Pode-
sta, former Chief of Staff for President Bill Clinton; Leon Fuerth, former Vice Presi-
dent Gore’s National Security Adviser; and R. James Woolsey, former Director of
Central Intelligence, then respectively assessed a wide range of possible foreign pol-
icy and national security consequences—political, economic, social, military, and re-
ligious—of each world. The highlights are expected to be published as a monograph
later this fall and in greater detail as a book in 2008.

Unless otherwise noted, the testimony presented today is principally based on the
mildest of these three scenarios, or the expected climate change over the next thirty
years, based primarily on a scenario presented by the Intergovernmental Panel on
Climate Change (IPCC) and analyzed by John Podesta and Peter Ogden with feed-
back from the working group. The frame for presenting these issues in this testi-
mony is my own, highlighting what most struck me as Co-Director of the project,
but my role here is to convey the findings as a co-director and group member, not
to present my original analysis. The credit for the analysis goes principally to the
authors as well as working group members.

Overall, project authors have emphasized that two general remarks about climate
change should be highlighted. First, while rising average global temperatures tend
to be discussed when analyzing climate change, the reality is that such changing
temperatures usually vary widely both in different parts of the globe and across
time, with impacts not evolving linearly but often suddenly. Changes in ocean cur-
rents, atmospheric conditions, and cumulative rainfall will vary dramatically across
different regions and geographies. It is unfortunately also true that current mod-
eling capacity focuses on continent-sized areas. We currently lack the models for
smaller regions, countries, or areas.

Second, at least as important as the way that the climate reacts to rising tem-
peratures is the way that societies around the world react to temperate and climate
changes. While the greatest changes in temperature will be seen toward the poles,
the greatest vulnerabilities lie near the equator where fragile societies in Africa,
south Asia, and central and South America will experience the greatest impact from
climate change.

While authors raise a variety of concerns throughout the three scenarios, four con-
sequences stand out to me as the greatest concerns to U.S. foreign policy and na-
tional security interests.

o First, climate change would exacerbate water, food, and energy shortages and
increase the risk of at least political stress if not resource conflicts, possibly
over water in the Middle East and even sources of protein, such as fish, in
East Asia.

e Second, while many countries will face stress from climate change, potential
consequences in China present unique challenges because of its geopolitical
significance.

e Third, migration within and from south Asia and Sub-Saharan Africa, includ-
ing to Europe, threatens our foreign policy and national security interests.

¢ Finally, and potentially of greatest concern to me, the effects of global climate
change will increase the risk of state weakness and failure, exacerbating the
threat of global terrorism over the next generation.

These crises are all the more dangerous because they are interconnected: water
shortages can lead to food shortages, which can lead to resource conflicts, which can
drive migration, which can create new food shortages in new regions, all of which
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can strain a state’s ability to govern, particularly when it is already weak or failing.
Collectively, the greatest risks of global climate change in the next thirty years
come from its impacts in the developing world—not just the demands for disaster
relief, development assistance, and conflict prevention that will be placed on the de-
veloped world, particularly the United States, but also to U.S. security itself from
state failure and terrorism.

Water and other resource shortages

An August 20 Washington Post article raised concerns that warming will exacer-
bate global water shortages. To put it simply, hotter temperatures mean that more
water will evaporate into the air, increasing droughts, while at the same time poten-
tially causing floods when it descends back to Earth as more severe rain storms,
only to evaporate again in an increasingly violent hydrological cycle. Increasing
water scarcity due to climate change will contribute to instability throughout the
world.

Although references to this threat may evoke images of armies amassing in
deserts to go to war over water, Podesta and Ogden emphasize that the likelihood
of such open conflict over the next 30 years is low. Nevertheless, while we are not
likely to see “water wars,” water scarcity can shape geopolitical order when states
directly compete with neighbors over shrinking water supplies.

This is likely to be the case in the Middle East, where water shortages will coin-
cide with a projected population boom. According to current projections, the Middle
Eastern and North African population could double in the next 50 years. Mean-
while, seventy-five percent of all the water in the Middle East is located in Iran,
Iraq, Syria and Turkey. Situated at the headwaters of the Tigris and Euphrates,
Turkey is the only country in the Middle East that does not depend on water sup-
plies that originate outside of its borders. Yet climate change will leave all of the
other countries dependent on water from the Tigris and Euphrates Rivers more vul-
nerable to deliberate supply disruption.

Israel, for example, is extremely water poor and will only become more so. By
2025, Israel will have less than half the minimum amount of water per capita con-
sidered necessary for an industrialized nation. Moreover, Israel’s water is in politi-
cally unstable territory with one-third in the Golan Heights, a source of strain in
its relations with Syria, and another third in the mountain aquifer that underlies
the West Bank.

Strains over water are not limited to the Middle East, particularly in more severe
scenarios of climate change according to Leon Fuerth. The Indus River system is
the largest contiguous irrigation system on Earth with the headwater of its basin
in India, making it the most powerful player in political disputes over water. Paki-
stan, Bangladesh, and Nepal are already engaged in water disputes with India and
severe climate change would exacerbate those tensions.

The ongoing genocide in Darfur may have begun as a consequence of water scar-
city. Water shortages have led to the desertification of large tracts of farmland and
grassland. Arab nomads in North Darfur subsequently moved south for livestock to
graze, thereby coming into conflict with southern sedentary farmers and mixing
with simmering ethnic and religious tensions. Government refusal to address the
grievances of southern farmers led in stages to rebellion, counter-insurgency, and
eventually ethnic cleansing.

Other resources may be affected as well, according to Fuerth, particular under
more severe predictions for climate change. For example, China could find itself in
direct confrontation with Japan and even the United States over access to fish. Ris-
ing standards of living are already leading to increased demands for higher quality
food and sources of protein, such as fish, in China. This increasing demand com-
bined with severe climate change at a time when all major fisheries may have
crashed as the result of unsustainable fishing practices, along with the ongoing,
worldwide decimation of wetlands, would create at least political strains over
sources of protein.

China’s challenges

Depleted fisheries are not the only challenges that climate change will present to
China or that China will present to the world. China’s current energy production
and consumption patterns alone threaten the long-term global environment. Unless
its pattern of energy consumption is altered, China’s carbon emissions will reinforce
or accelerate several existing domestic environmental challenges—ranging from
water and food shortages to desertification to unrest within China—and become the
primary driver of global climate change itself.

Water shortages will pose a major challenge to China. Two-thirds of China’s cities
are currently experiencing water shortages, and will be exacerbated by shifts in pre-
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cipitation patterns and increased water pollution. In 2004, the UN reported that
most of China’s major rivers had shrunk, and in December 2006 it found that the
Yangtze River’s water level dropped to an all-time low because of climate change.
Northern China faces the greatest threat in this respect, as it will be subject to heat
waves and droughts that will worsen existing water shortages.

According to the IPCC’s Fourth Assessment Report in 2007, these regional water
shortages will also lead to food shortages as “crops in the plains of north and north-
east China could face water-related challenges in coming decades, due to increases
in water demands and soil-moisture deficit associated with projected decline in pre-
cipitation.” China’s first national report on climate change, released in late 2006,
estimates that national wheat, corn, and rice yields could decrease by as much as
an astounding 37 percent in the next few decades.

China, moreover, is severely affected by desertification. More than a quarter of
China is already desert, and the Gobi is steadily expanding, threatening roughly
400 million people according to the UN Convention to Combat Desertification. The
United Nations Framework Convention on Climate Changes (UNFCCC) notes that
desertification-prone countries are “particularly vulnerable to the adverse effects of
climate change.”

In spite of the colossal development projects that China has initiated, domestic
social and political turmoil are expected to increase. One source of unrest will be
increased human migration within China due to environmental factors. Much of this
migration will reinforce current urbanization trends, putting added pressure on al-
ready overpopulated and dangerously polluted Chinese cities. Those regions of
China that do benefit from some additional rainfall will also need to cope with an
influx of migrants from water-scarce areas. In China’s northwestern provinces,
where rainfall may increase, the acceleration of the movement of Han Chinese into
Muslim Uighur areas will aggravate tensions that have led to low-level conflict for
many years.

In the last few years, concerns over environmental issues have provoked thou-
sands of Chinese to demonstrate across the country. In April 2005, as many as
60,000 people rioted in Huaxi village in Zhejiang Province over the pollution from
a chemical plant. Just three months later, 15,000 people rioted for three days in the
eastern factory town of Xinchang, 180 miles south of Shanghai, over the pollution
from a pharmaceutical factory.

More broadly, the findings of a poll conducted in China last year by the Chicago
Council on Global Affairs and WorldPublicOpinion.org indicate that much of the
Chinese public believes that climate change is a uniquely serious environmental
problem. Some 80 percent of respondents concurred that within ten years, global
warming could pose an important threat to their country’s “vital interest.”

On one hand, this may lead to internal political reform designed to address public
concern. It is also possible, however, that the Chinese leadership will not make nec-
essary adjustments, potentially leading to larger protests and violent clashes with
police, as well as more restrictions on the press and public use of the internet. Rela-
tions with the West would rapidly deteriorate as a result. Whatever the political re-
sponse, many experts including SAIS China Director David Lampton, former Assist-
ant Secretary of State Jim Kelly, and Secretary Rice have all argued that it is not
in the U.S. interest to have a massive country like China be weak and unstable.
Migration

Challenges from migration are not limited to China. The United States itself, like
most wealthy and technologically advanced countries, will not experience desta-
bilizing levels of internal migration due to climate change, but will still be affected.
According to the IPCC, tropical cyclones will become increasingly intense in the
coming decades, and will force the resettlement of people from coastal areas in the
United States.

The United States will also experience border stress due to the severe effects of
climate change in parts of Mexico and the Caribbean. Northern Mexico will be sub-
ject to severe water shortages, which will drive immigration into the United States
in spite of the increasingly treacherous border terrain. Likewise, the damage caused
by storms and rising sea levels in the coastal areas of the Caribbean Islands—where
60 percent of the Caribbean population lives—will increase the flow of immigrants
from the region and generate political tension.

In the developing world, however, the impact of climate-induced migration will be
most pronounced. Migration will widen the wealth gap between and within many
of these countries. It will deprive developing countries of sorely need economic and
intellectual capital as the business and educated elite who have the means to emi-
grate abroad do so in greater numbers than ever before. Podesta and Ogden focus
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on the effects on three regions in which climate-induced migration will present the
greatest geopolitical challenges are South Asia, Africa, and Europe.

South Asia

No region is more directly threatened by human migration than South Asia. The
IPCC warns that “coastal areas, especially heavily populated mega-delta regions in
South, East and Southeast Asia, will be at greatest risk due to increased flooding
from the sea and, in some mega-deltas, flooding from the rivers.” Bangladesh, in
particular, will be threatened by devastating floods and other damage from mon-
soons, melting glaciers, and tropical cyclones that originate in the Bay of Bengal,
als well as water contamination and ecosystem destruction caused by rising sea lev-
els.

The population of Bangladesh, which stands at 142 million today, is anticipated
to increase by approximately 100 million people during the next few decades, even
as the impact of climate change and other environmental factors steadily render the
low-lying regions of the country uninhabitable. Many of the displaced will move in-
land, which will foment instability as the resettled population competes for already
scarce resources with the established residents. Others will seek to migrate abroad,
creating heightened political tension not only in South Asia, but in Europe and
Southeast Asia as well.

Bangladeshi migrants will generate political tension as they traverse the region’s
many contested borders and territories, including between India, Pakistan, and
China. The India-Bangladesh border is already a site of significant political friction,
exemplified by the 2,100 mile, two-and-a-half meter high, iron border fence that
India is in the process of building.

In Nepal, climate change is contributing to a phenomenon known as glacial lake
outburst, in which violent flood waves reaching as high as 15 meters destroy down-
stream settlements, dams, bridges, and other infrastructure. Ultimately, this puts
further stress on the already beleaguered country as it struggles to preserve a frag-
ile peace and reintegrate tens of thousands of Maoist insurgents. Neighboring the
entrenched conflict zone of Kashmir and the contested borders of China and India,
an eruption of severe social or political turmoil in Nepal could have ramifications
for the entire South Asian region.

Nigeria and East Africa

The impact of climate change-induced migration will be felt throughout Africa, but
its effects on Nigeria and East Africa pose particularly acute geopolitical challenges.
Migration will be both internal and international. The first domestic wave will likely
be from agricultural regions to urban centers where more social services are avail-
able, and the risk of state failure will increase as central governments lose control
over stretches of their territory and their borders.

Nigeria will suffer from climate-induced drought, desertification, and sea-level
rise. Already, approximately 1,350 square miles of Nigerian land turns to desert
each year, forcing both farmers and herdsmen to abandon their homes. Lagos, the
capital, is one of the West African coastal megacities that the IPCC identifies as
at risk from sea level rise by 2015. This, coupled with high population growth (Nige-
ria is the most populous nation in Africa, and three-fourths of the population is
under the age of 30), will force significant migration and contribute to political and
economic turmoil. It will, for instance, exacerbate the existing internal conflict over
oil production in the Niger Delta. Nigeria is the world’s eighth-largest oil exporter,
Africa’s single-largest, and the fifth-largest oil exporter to the United States, larger
than any Middle Eastern country other than Saudi Arabia. This instability has an
fimpa(i:t on the price of oil, and will have global strategic implications in the coming

ecades.

Europe

Some migration from South Asia and Africa will likely increase the number of
Muslim immigrants to the European Union (EU), potentially exacerbating existing
tensions and increasing the likelihood of radicalization among members of Europe’s
growing and often poorly assimilated Islamic communities. The majority of immi-
grants to most Western European countries are already Muslim. Muslims constitute
approximately five percent of the European population, with the largest commu-
nities located in France, the Netherlands, Germany, and Denmark. Europe’s Muslim
population is already expected to double by 2025, and it will be much larger if cli-
mate change spurs additional migration from South Asia and Africa.

The degree of instability generated will depend on how successfully these immi-
grant populations are integrated into European society. Unfortunately, this process
has not always gone well as articles by State Department analyst Timothy Savage
in The Washington Quarterly and Robert Leiken in Foreign Affairs have discussed.
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Although the influx of immigrants from Africa—Muslim and otherwise—will con-
tinue to be viewed by some as a potential catalyst for economic growth at a time
when the EU has a very low fertility rate, the viability of the EU’s loose border con-
trols will be called into question, and the lack of a common immigration policy will
invariably lead to internal political tension.

State failure

In addition to potentially exacerbating radicalization in Europe, climate change
could contribute to terrorism by increasing weak and failing states. In poor economic
and social conditions, a country’s political direction can change quickly. For in-
stance, the inability or perceived unwillingness of political leaders to stop the spread
of disease or to provide adequate care for the afflicted would undermine support for
the government. In countries with functioning democracies, this could lead to the
election of new leaders with political agendas radically different from their prede-
cessors. It could also breed greater support for populist candidates whose politics
resonate in a society that believes that its economic and social hardships are due
to neglect or mismanagement by the government. In countries with weak or non-
democratic political foundations, there is a heightened risk that this will lead to civil
war or a toppling of the government altogether.

Water-borne and vector-borne diseases such as malaria and dengue fever will be
particularly prevalent in countries that experience significant additional rainfall due
to climate change. Conversely, some air-borne diseases will thrive in precisely those
areas which become more arid due to drought and higher temperatures, such as in
parts of Brazil. Shortages of food or fresh drinking water will also render human
populations more susceptible to illness and less capable of rapidly recovering.

Restrictions on the movement of goods in response could become a source of eco-
nomic and political turmoil. Countries that depend on tourism could be economically
devastated by even relatively small outbreaks. For example, the fear of Severe Accu-
rate Respiratory Syndrome (SARS) sharply curtailed international travel to Thai-
land in 2003. Even without trade restrictions, the economic burden that disease will
place on developing countries will be severe from factors such as added health care
costs combined with a loss of worker productivity from worker absences.

The outbreak of disease can also lead a government to adopt policies that may
be seen as discriminatory or politically motivated by segments of its own population.
Treatment may be provided first, or exclusively, to a particular ethnic group, reli-
gious faction, or political party. This can provide anti-governmental groups with the
opportunity to increase their popularity and legitimacy by providing those health
services that the government does not.

The threat of state failure and a base for global terrorism may be highest in East
Africa because of the potential number of weak or failing states, the numerous unre-
solved political disputes, and the severe impacts of climate change. Climate change
will likely create large fluctuations in the amount of rainfall in East Africa during
the next 30 years—a five to 20 percent increase in rainfall during the winter
months will cause flooding and soil erosion, while a five to 10 percent decrease in
the summer months will cause severe droughts. This will jeopardize the livelihood
of millions of people in a region where 80 percent of the population earns a living
from agriculture and it constitutes about 40 percent of GDP. Meanwhile, the entire
Horn of Africa continues to be threatened by a failed Somalia and other weak
states. Al Qaeda cells are active in the region, and there is a danger that this area
could become a central breeding ground and safe haven for jihadists as climate
change pushes more states toward the brink of collapse.

The risk is also high in South Asia, particularly Bangladesh, where hundreds of
Taliban and jihadists already found safe haven in the wake of the U.S. invasion of
Afghanistan. In his May/June 2007 Foreign Affairs article, “Al Qaeda Strikes Back,”
former National Security Council staffer and CIA analyst Bruce Riedel warns that
Bangladesh is among the places most likely to become a new base of operations for
al Qaeda. The combination of deteriorating socioeconomic conditions, radical Islamic
political groups, and dire environmental insecurity brought on by climate change
could prove a volatile mix with severe regional and potentially global consequences.

The U.S. response and the risk of desensitization

Although some of the emergencies created or exacerbated by climate change may
ultimately be managed by the United Nations, the United States will often be
sought as a global “first responder” in the immediate aftermath of a major natural
disaster or humanitarian emergency. The larger and more logistically difficult the
operation, the more urgent the appeal will be.

The U.S. military has already played a vital role in international relief efforts un-
dertaken after the December 2004 Indian Ocean tsunami. Podesta and Ogden em-
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phasize that there was simply no substitute for the more than 15,000 U.S. troops,
two dozen U.S. ships, and one hundred U.S. aircraft that were dedicated to the oper-
ation. The performance of the U.S. military was resoundingly applauded by the
international community. In Indonesia itself, the U.S. public image improved dra-
matically. A Pew Research Center poll conducted in the spring of 2005 found that
79 percent of Indonesians had a more favorable impression of the United States be-
cause of its disaster relief efforts. As a result, the overall U.S. favorability rating
in Indonesia rose to 38 percent after having bottomed out at 15 percent in May
2003. U.S. Admiral Michael Mullen, chairman of the Joint Chiefs of Staff, was right
to describe the military’s response to the tsunami and the subsequent improvement
of the U.S. image in the region as “one of the most defining moments of this new
century.” The question now is whether the tsunami response will be remembered
in 30 years time as a defining case or an exception to the rule.

If and how to respond will be a recurring question for the United States, each
time raising a difficult set of issues with important national security and foreign
policy implications. How much financial assistance should the United States pledge
and how quickly? With which other countries should the United States seek to co-
ordinate its response, either operationally or diplomatically? Should the U.S. mili-
tary participate directly, and, if so, in what capacity and on what scale?

Over time, it is possible that the United States will become reluctant to expend
ever greater resources on overseas disaster relief, not to mention longer-term hu-
manitarian and stabilization operations, as the impacts of climate change begin to
be seen more frequently and felt more acutely at home. Natural disasters already
cost the United States billions of dollars annually, and the IPCC projects that cli-
mate change will create an “extended period of high fire risk and large increases
in area burned” in North America and particularly in the western United States.
The United States will also have to meet rising health costs associated with more
(firequent heat waves, a deterioration of air quality, and an increase in water-borne

isease.

We might have glimpsed a model of this future in the response to the 2005 Paki-
stani earthquake, which occurred within a year of the Indian Ocean tsunami and
just two months after Hurricane Katrina. With time and resources devoted to the
Gulf Coast, the United States may not have responded as quickly and effectively
at it otherwise would have, and as a result, missed a rare opportunity to recast its
image in a strategically critical country.

Over the next three decades, the spread and advancement of information and
communication technologies will enable the public to follow these crises more close-
ly, making it difficult to ignore the widening chasm between how the world’s “haves”
and “have-nots” are affected by climate change. Ironically, as noted in a recent re-
port by the UK Ministry of Defense’s Development, Concepts, and Doctrine Center,
the very words and images that at first will catalyze action might eventually lose
their impact: “Societies in the developed and developing worlds may become increas-
ingly inured to stories of conflict, famine, and death in these areas and, to an ex-
tent, desensitized.”

Ultimately, the threat of desensitization could prove one of the gravest threats of
all, for it is clear that the national security and foreign policy challenges posed by
climate change are tightly interwoven with the global leadership challenge of help-
ing those least responsible to cope with its effects.

Climate change will present challenges to U.S. foreign policy and national security
interests all over the globe over the next generation. While the greatest temperature
changes will be observed toward the poles, the greatest threats are likely to be seen
closer to the equator, where societies and governments are more fragile and less
able to cope with the strains of climate change. These threats include water short-
ages in the Middle East, environmental damage and domestic instability in China,
migration within South Asia and Africa as well as from those regions to Europe,
and state weakness and failure particularly in Africa and South Asia. Ultimately,
these threats are not simply environmental but would exacerbate the threat to U.S.
national security from terrorism itself, both by exacerbating radicalization of Mus-
lim communities in Europe, which may then seek harm to Western societies, and
by providing a home for terrorist operational planning and training in increasingly
strained countries in the generation ahead.
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Ms. HooLEY. Thank you. Certainly from a different perspective
I think than we have——
Next we have Dr. Price-Smith.

STATEMENT OF DR. ANDREW T. PRICE-SMITH, ASSISTANT
PROFESSOR, DEPARTMENT OF POLITICAL SCIENCE, COLO-
RADO COLLEGE; DIRECTOR, PROJECT ON HEALTH, ENVI-
RONMENT, AND GLOBAL AFFAIRS, COLORADO COLLEGE/
UNIVERSITY OF COLORADO-COLORADO SPRINGS; SENIOR
ADVISOR, CENTER FOR HOMELAND SECURITY, UNIVERSITY
OF COLORADO

Dr. PrRICE-SMITH. Thank you, Madam Chairman. I will be dis-
cussing the impact of global climate change on infectious disease,
its implications for economic and political instability, and for U.S.
national security.

As you will see from the slides now presented to you, I will be
discussing first the precipitation trends. This is IPCC data from, as
you can see, 1900 to 2000. In my opinion it is the best global data
set available. Period.

The effects of precipitation on infectious disease are going to be
expressed through precipitation’s effects on vectors, namely mos-
quitoes, flies, snails, and so forth. And, specifically, increased pre-
cipitation will lead to increasing prevalence of malaria, schistoso-
miasis, and perhaps other diseases as well.

Next slide, please. These are the annual temperature trends from
1976 to 2000. What we are likely to see here is an expansion of the
ranges of disease-bearing vectors in terms of both latitude and alti-
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tude, which means that diseases like malaria are expected to move
from the tropics towards the Poles—so, from the tropical to the
sub-tropical and temperate regions.

Furthermore, malaria and other vector-borne diseases may ex-
pand in terms of altitudinal range—in other words, moving up
where it is up hills and mountainsides to affect cities like Nairobi
in Kenya, which historically was free of malaria but is no longer
so as a result of the warming trend in that region.

I must confess I came to this topic as a bit of a skeptic. It was
at Kent’s invitation to a conference for the TISS down in North
Carolina. However, I have changed my views a bit on some of these
issues.

Another thing that is interesting, if we could go back to the pre-
cipitation slide for a second, is the changes in aridity. All right.
Arid environments are, in fact, inimical to certain pathogens, such
as schistosomiasis, which is borne by snail vectors, specifically
oncomelania. So you will see that in portions of Central Africa,
right there indicated by the orange dots, those increasingly arid en-
vironments will actually see a decline in certain pathogens such as
malaria and schistosomiasis because of their declining moisture.

So what I would like to state is that climate change generates
winners and losers. It is contextual, and it depends upon both the
pathogen in question and the vector.

Into the realm of economics—well, before we get there actually,
let us discuss non-linearities. As Woolsey indicated—he brought
this up this morning, I think—it is important to think in non-linear
terms. All right. Diseases don’t gradually increase. They expand
geometrically once they attain a rate of expansion of over one with-
in any given population.

So thinking that climate change is just going to generate linear,
slow, incremental change in terms of disease prevalence may be the
wrong way to go. All right. We may see exceptional explosions of
diseases in certain areas and also rapid declines of disease in other
regions. Again, it is contextual.

In the realm of economics now, health is the central driver of eco-
nomic productivity. It has been rather established, I think. Con-
versely, disease erodes productivity, savings, and aggregate wealth
in affected societies. Jeffrey Sachs has estimated that malaria
alone generates 1.3 percent drag on GDP per capita growth in af-
fected nations.

Furthermore, disease exhibits differential impacts on class. The
burden of disease falls primarily on the poor and middle class and
historically has exacerbated inequities between classes.

Politically, I think that, just in conclusion here—and I would be
happy to answer more questions—pathogens should be thought of
as stressors upon the state and upon societies and upon economies.
It can exacerbate pre-existing conflicts between classes, ethnicities,
religious factions, and between state and society. The destabiliza-
tion is likely pathogen specific. And areas at risk in my opinion in-
clude South Asia, Southeast Asia, Sub-Saharan African, and por-
tions of Latin America.

The effects on U.S. national security in my opinion will be pri-
marily indirect, but disease can act as a stressor to: 1) weaken
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states; 2) radicalize populations; and 3) thus facilitate radical and
or terrorist activities, in my opinion.

So in sum, much more research is actually required in this do-
main. It is a very new domain of exploration, climate to disease to
economic and political outcomes, and hopefully we can provide
more information to you.

Thank you.

[The prepared statement of Dr. Price-Smith follows:]

PREPARED STATEMENT OF ANDREW T. PRICE-SMITH

On Climate Change and Infectious Disease: Implications for
Political Destabilization and Conflict

Mr. Chairman and Members of the Science and Technology Committee, thank you
for inviting me here today to share with you my views regarding the impact of Glob-
al Climate Change on Infectious Disease, its implications for economic and political
instability, and for U.S. national security. I am the Director of the Project on
Health, Environment, and Global Affairs, which is an inter-university research ini-
tiative between Colorado College and the University of Colorado, Colorado Springs,
and Senior Advisor to the Center for Homeland Security at the University of Colo-
rado. I serve as Assistant Professor of Political Science at Colorado College, and
have held previous appointments at Columbia University and the University of
South Florida. Over the years I have served as consultant or advisor to the U.S.
Department of Energy, and Department of Defense, the World Bank, the United Na-
tions Development Program, and the Council on Foreign Relations.

On Etiology and Emergence

In the twenty first century, novel pathogens are currently ‘emerging’ at the rate
of approximately one new agent per annum. Emerging diseases often are the result
of ‘emergent properties’ wherein antecedent variables (e.g., population density,
speed of transport) combine in unusual and unforeseen ways that facilitate the
emergence of a given pathogen which then becomes endogenized within the human
ecology. The classic modern example of such emergent properties leading to viral
proliferation is the SARS coronavirus which appeared in Guangzhou, China in late
2002, and subsequently spread throughout the Pacific Rim nations. In that par-
ticular case, this virulent coronavirus spread from its natural reservoir in east
Asian bat populations, into palm civets. The variant of the virus that infected civets
was transmissible among humans, amplified by elements of the human ecology such
as the ‘wet markets’ of East Asia, the closed environments of modern hospitals
which amplified degrees of infection, and modern jet airplane technology that facili-
tated the rapid spread of the virus throughout the Pacific theater. Individually these
disparate variables would not predict the emergence of epidemic disease, however,
when combined together the SARS contagion of 02—03 resulted.

The dynamics of contagion frequently exhibit such emergent properties,! and the
relations between pathogen, human host, and vectors of transmission (e.g., mosqui-
toes) are central to both the transmissibility and lethality of any given manifesta-
tion of contagion. Furthermore, epidemics and pandemics exhibit non-linearities and
threshold dynamics. For example, pathogens may simmer in a given population for
some time, but once the rate of transmission passes from <1 to >1, the proliferation
of the pathogen may then increase on an exponential scale. Diseases also exhibit
high levels of interactivity, and the capacity for co-infection. The classic example is
HIV which destroys the host’s immune system, and thereby facilitates colonization
by other pathogens (e.g., tuberculosis) that ultimately kill the host. What then is
the relationship between climate change, infectious disease, prosperity, and political
stability and security? The complexity of such interactions is enormous, and so we
begin with the relations between climate and disease, focusing on malaria in par-
ticular.

1For an in-depth discussion see Andrew Price-Smith, Contagion and Chaos, MIT Press, forth-
coming 2008.
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Annual precipitation trends: 1900 to 2000
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Source: Intergovernmental Panel on Climate Change (IPCC). 2006. Located at:
http://www.ipcc.ch/. Last accessed on April 2007.

Data provided by the IPCC regarding changes in precipitation from 1900-2000 in-
dicate enormous variance on a global scale. Certain regions, such as the arctic and
sub-arctic regions of the northern hemisphere, the northeastern sector of south Asia,
and Eastern Australia are clearly enjoying increased levels of precipitation. Certain
vectors of disease, (such as mosquitoes and snails) thrive in wet environments. Con-
sequently, increases in precipitation will induce the proliferation of vectors, and
thereby increase the transmission rates of certain pathogens such as malaria and
schistosomiasis.
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Annual temperaturetrends: 1976 to 2000
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Source: Intergovernmental Panel on Climate Change (IPCC). 2006. Located at:
http://www.ipce.ch/. Last accessed on April 2007.

Pathogens and their vectors of transmission are often highly sensitive to changes
in temperature as well. IPCC data from 1976-2000 clearly indicate increasing tem-
peratures for much of the surface of the planet, with the greatest increases evident
in the temperate to polar regions. As isotherms shift toward the polar regions, this
will expand the latitudinal range of the vectors in question (i.e., anopheles mosqui-
toes) and thereby permit the expansion of malaria in previously non-malarious
zones. Similarly, increasing surface temperatures permit the movement of malaria
in higher altitudes than before. For example, Nairobi has historically been non-ma-
larial due to its altitude, but in recent years increases in temperature have seen
the pathogen moving into the region. The temperature-induced expansion of malaria
is problematic because it exposes novel populations, who often lack any genetic or
acquired immunity to the pathogen. Thus, the mortality and morbidity in such re-
gions may be much higher than in zones where malaria is endemic.

Increasing temperatures also affect the biting rate of vectors. As temperatures
rise, the vectors (mosquitoes) feed with greater frequency, and therefore increase the
transmission rate of the plasmodium (the parasite) into human populations. Fur-
thermore, increasing temperatures also affect the extrinsic incubation rate of the
pathogen, such that it replicates within the gut of the vector at a greatly augmented
rate. Thus, under conditions of higher temperatures, there are greater numbers of
plasmodium within the vector, and the vector bites with much greater frequency.2
On a macro level, all of this means that as temperatures increase, the burden of
disease (e.g., malaria) is likely to increase to a significant degree. Precipitation and
Sea Surface Temperatures (SST’s) are strong predictors of malarial incidence.3

In the case of cholera, increasing SST’s are highly correlated with the growth of
algal blooms. The blooms move across oceans courtesy of dominant currents and
winds, and function as vectors of transmission of the vibrio. Thus, we see a long-
term empirical association between SST and the incidence of cholera. In the case
of cholera we have also seen that incidence is responsive to the modulation of the
El Nifio Southern Oscillation (ENSO), with preliminary evidence from case studies
carried out in Bangladesh (Rodo, 2002). There is also considerable evidence of
thresholds and non-linearities, such that warming temperatures may produce minor

2See Reiter 2001, Kovats et al., 2001; Hunter, 2003; van Lieshout, 2004; Patz et al., 2005;
McMichael, 2006.
3M.C. Thompson et al., 2005.
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and linear increases in vibrio incidence until a threshold point is reached, after
which the numbers of the pathogen increase at an exponential scale.*

Schistosomiasis is a frequently lethal disease induced by parasitic blood flukes,
and it is prevalent in tropical and temperate zones. The vector of the parasite is
the snail (oncomelania) which thrives under conditions of increased precipitation,
and within the temperature range of 15.3 degrees C to an optimal temperature of
30 degrees C. The balance of available evidence suggests that global climate change
(GCC) will shift the distribution of the vectors into new regions, and thereby afflict
previously uninfected populations. A caveat however, the IPCC data clearly indicate
that certain regions (e.g., West Africa) are becoming increasingly arid, which is in-
imical to the vector. Consequently, those zones that witness declining precipitation
levels will see a decline in the incidence of schistosomiasis in their respective popu-
lations. In those regions that exhibit both increasing precipitation, coupled with in-
creasing temperature, we are likely to witness augmented geographic zones of trans-
mission, and increased frequency of transmission within those regions. Thus, GCC
will result in winners and losers, dependent upon the particular pathogen in ques-
tion, and its sensitivity to aridity and temperature.?

Economic Outcomes

The economic historian Robert Fogel won the Nobel Prize in economics in 1994
for his analysis of the hypothesis that population health was the central driver of
economic productivity (NBER, 1994). If health promotes prosperity, then disease
erodes productivity and wealth. At the micro-economic level disease erodes produc-
tivity through mechanisms such as the debilitation of workers, increased absentee-
ism, increased medical costs, reduced savings and investment, and the premature
death of breadwinners. At the sectoral level, disease imposes a particular burden
upon those sectors of the economy that are labor-intensive, such as agriculture, and
resource-extraction, and thereby imposes a relatively greater effect upon the econo-
mies of the developing world.

The impact of malaria is illustrative at the macro-economic level. Sachs and
Malaney estimate that for those countries where malaria is endemic, the pathogen
generates a 1.3 percent drag on their GDP growth rate, per capita/per annum. Fur-
ther, Gallup and Sachs estimated that a 10 percent decline in malaria incidence re-
sulted in a 0.3 percent increase in the growth rate of GDP per capita/per annum.
McCarthy estimated that malaria imposed a drag on the GDP growth rate of af-
fected nations, at the level of 0.25 to 0.55 percent per annum.® In case studies of
individual nations, malaria control has resulted in greater prosperity for the polity
in question. For example, malaria control measures in Zambia resulted in a $7.1 bil-
lion increase to that nation’s economy.”

The burden of infectious disease falls primarily upon the poor and middle classes,
and therefore as the burden of disease increases in certain regions it will likely ex-
acerbate both the perceived and real level of economic inequities between socio-
economic strata. Historically, such perceptions of inequity have led to periods of so-
cial and political destabilization.® On a global scale, GCC-induced increases in the
burden of disease will exert a drag on the global economy, and the perpetuation of
poverty within the LDCs.

Assessments of the economic burden of a given illness (e.g., malaria) are com-
plicated by the lack of adequate surveillance infrastructure throughout much of the
developing world where the disease is endemic.® Moreover, the complexity of meas-
uring the economic impact of GCC-induced infectious diseases is augmented by the
interactivity of various pathogens in a given population. For example, the popu-
lation of country X may be increasingly beset by increased incidence of malaria, den-
gue fever, and schistosomiasis, and certain individuals may exhibit co-infection with
one or more pathogens.

Pathogens may also erode the functionality and efficacy of the state as well. For
example, disease-induced economic stagnation (or contraction) of the macro economy
will consequently reduce tax-based revenues available to the state. Diminished reve-
nues will in turn impede the state’s capacity to provide public goods and services
(e.g., education, law enforcement) to its population. This may in turn reduce the
populace’s perceptions of the legitimacy of the state. In the domain of human cap-

4See Xavier Rodo et al., 2002; J. Patz, 2002.

5See Nagasaki, 1960; Zhou et al., 2002; Yang et al., 2005; Steinmann et al., 2006; Guo-Jing
Yang et al., 2007.

6D. McCarthy et al., NBER paper 7541, 2000.

7Utzinger et al., 2002.

8 Price-Smith, Contagion and Chaos, MIT Press, 2008, forthcoming.

9Worral et al., 2004, 2005.
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ital, disease may further erode state capacity by debilitating and/or killing trained
and skilled personnel, thereby reducing institutional resilience and efficacy.10

On Poverty, Instability and Conflict

The association between poverty, political destabilization, and outright conflict is
complex. In particular, there is an endogeneity issue regarding the direction of cau-
sality. However, we can make some preliminary observations at this point. First,
various iterations of the State Failure Task Force conducted empirical investigations
and determined that infant mortality (as a measure) is a strong empirical predictor
of state failure.!! Ted Gurr argued that increasing levels of poverty induced a psy-
chological state of deprivation (perceived injustice) that often led to intra-state con-
flict.12 This hypothesis that conditions of deprivation (both real and perceived) led
to civil strife was supported by Deininger (2003), and low levels of the Human De-
velopment Index are associated with conflict in Indonesia (Malapit et al., 2003).
Other political scientists have found that poverty combines with ethnic fragmenta-
tion to produce intra-state conflict (Easterly and Levine, 1997; Wilkinson, 2004;
Korf, 2005). Charles Tilly has argued that inequities are directly associated with
intrastate conflict (Tilly, 1998).13 Further, there is empirical evidence that social po-
larization leads to conflict (Esteban and Ray, 1994, 1999; Boix, 2004), and that con-
flict may function as a ‘coping strategy’ for those populations confronted with ex-
treme levels of economic deprivation (Humphreys and Wienstein, 2004; Verwimp,
2005). Convincing arguments take the form of the state weakness hypothesis where-
in deprivation combines with a weakened state to offer both the motive and the op-
portunity for political violence, with evidence from numerous case studies (see Kahl,
2006; and Homer-Dixon, 1999). Political scientists (Singer, 2002) have also hypoth-
esized that increased levels of infectious disease may lead to conflict between sov-
ereign states. Although there is evidence that contagion leads to political acrimony
and trade disputes between nations, there is no evidence that infectious disease re-
sults in war between nations (Price-Smith, 2008). Despite the proliferation of lit-
erature to support the hypothesis that economic deprivation generates political vio-
lence at the intra-state level, additional cross-national empirical analysis, using
time-series data, is required. That said, the balance of existing evidence supports
the hypothesis.

Conclusions

Pathogens function as stressors that impose burdens on both populations (i.e., so-
ciety), and upon the structures of the state itself. Historical analysis of the stresses
generated by epidemic disease demonstrate that pathogens have exacerbated pre-
existing conflicts between socioeconomic classes, between ethnicities, between those
of different religious affiliations, and frequently induced conflicts between state and
society.1* Thus, the GCC-induced proliferation of disease may facilitate socio-polit-
ical destabilization, particularly in the weak states and impoverished populations of
the developing world. However, such destabilization is contingent upon several fac-
tors, it is pathogen-specific, and it depends upon existing socioeconomic and political
cleavages within the polity in question. Areas at risk of such disease-induced desta-
bilization include the sub-tropical to temperate zones, as tropical pathogens and
their attendant vectors expand into these contiguous zones to affect immunologically
naive populations. Thus, we should be concerned about nations in South Asia, Cen-
tral and East Asia, Southern Africa, and South America. Typically the effects of dis-
ease-induced destabilization upon the security of the United States will be indirect,
however, in the post 9-11 era we now recognize that weak and failed states in the
developing world may generate externalities (such as terrorism and political
radicalization) that threaten the material interests of the dominant powers of the
international system, including the United States.

In conclusion, further research is required to flesh out the complex chain of pos-
sible causation that I have detailed above. This will require the formation of inter-
disciplinary teams of both social and natural scientists who will then model the im-
pacts of climate change upon disease, and the consequent effects upon the economic
and political domains. This might involve the compilation of a time-series data set
across a representative sample of countries. One obvious problem involves modeling

10 An expanded analysis of the pernicious effects of disease on the state can be found in An-
drew Price-Smith, The Health of Nations, MIT Press, 2002.

11D, Esty et al., State Failure Task Force I and II.

12 Gurr, 1970.

13 Also see Stewart, 2000; Langer, 2004; Mancini, 2005.

14See Friedrich Prinzing, 1916; David Baldwin, 2004; Richard Evans, 2005; Alfred Crosby,
1986; William McNeill, 1976; Charles Rosenberg, 1987; Sheldon Watts, 1999; Terence Ranger
and Paul Slack, 1996; and J.N. Hays, 1998.
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the long-term processes of climate change, however we might use the ENSO effect

to model how short-term changes in climate induce variance in disease incidence,

and then observe the resulting economic and political impacts over the very short-
term.
Thank you, Mr. Chairman, for providing me this opportunity to appear before you.

I'm happy to respond to Members’ questions.
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Ms. HooLEY. Thank you so much. Again, another interesting per-
spective, and I am glad that you told me about snails because I un-
derstood mosquitoes and flies but I thought, what do snails have
to do with this? So thank you.

Next we have Dr. Butts. Welcome.

STATEMENT OF DR. KENT HUGHES BUTTS, PROFESSOR OF
POLITICAL MILITARY STRATEGY; DIRECTOR, NATIONAL SE-
CURITY ISSUES, CENTER FOR STRATEGIC LEADERSHIP, U.S.
ARMY WAR COLLEGE

Dr. Burrs. Thank you, Madam Chairman, for allowing me to
contribute to the work of the Subcommittee on Investigations and
Oversight.

The relationship between climate change and security is impor-
tant and will play a major role in defining the future vitality of the
United States. Today I will focus on the role of the Department of
Defense in addressing climate change and security issues, and in
particular highlight the value of involving the regional combatant
commands in building sovereign nation capacity for mitigating and
destabilizing climate change threats.

Before I begin, please allow me to note that I am appearing
today on my own behalf, and my views do not represent the views
of the U.S. Army War College or the United States